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INTRODUCTION 


A general survey of the mineral industries of the Black Hills is being 
made by the Bureau of Mines, but tnis report is confined to tne tin deposits 
of that region. Because of the strategic importance of tin in a national 
emergency, special attention wes given in the field to deposits of this 
metal. The present paper outlines the procedure tnat would be required for 
determining the potentialities of the most prorising deposits as emergency 
sources of tin and gives estinates of the cost of sampling and rehabilitating 
sone of the old tin mines. Tin mining in the Flack Hills was quiescent in 


1938. 


Tin occurs in two areas in the region. The deposits have received con- 
siderable attention, and since 1834 numerous articles heve been written about 
them. It is estimated thet between 7 and 15 million dollars has been spent 
in promotion expenses, acquiring claims, development work, and equipment; 
production has totaled about 160 long tons of metallic tin worth about 


$95,000.3 


The Black Hills rerion is 60 to 75 miles lonz nerth and south and 50 
miles wide and lies mostly in Lawrence, Pennington, end Custer Counties of 
South Dakota (see fiz. 1); it extends a short distance into Weston and Crook 


Counties, Wyomine. 


The Black Hills ave an wolift that has been cut by erosion into mowntain 
ridges and peaks and narrow valleys. Harney Peak, wnich rises 7,000 feet 
200ve sea level has the histhest elevation. 


The principal industry in the Hills is gold mining; the Homestake mine 
in Lawrence County, with a daily production of about $70,900, is the largest 
z7old mine in the United States. Feidspar, Lithium, and other pegmatitic 
cninerals are mined in Pennington and Custer Counties There is a cement 


lant at Rapid City, Pennington County. 


Cummings, J. B., and Lincoin, F. ©0., Tin Deposits in South Dakota: 
Published by State Planning Board, Brookinzs, S. Dak., asa W. P. A. 
Project, June 15, 19%5, 35 pp. . 
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The Black Hills elso are important as a recreetional area and are 
visited each year by thousands of tourists. The Hills are well timbered ai 
watered, and lumberines is an important industry in the region. Farming end 
stock raising are carried on in many of the valleys. Faved highways built 
for the convenience of tourists rin througn the Hills, and the area is servei 
by two railroads. lLabor:‘of a hieh type is plentiful. 


Tin deposits occur in a relstively small area at Tinton in Lawrence 
County to the north and scattered over a larger area around Harney Peak in 
Pennington and Custer Counties to the south. 


The Black Eills are locally divided into the Southern and Northern 
Hills, and the tin areas are similarly designated, 


he fiela work on which this report is based was done in July and 


oe 
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The chapter on history is abstracted fromiin Denosits in South Dexota. a 
Table 2, showing the production of tin in the Black Hills and the bibliozta. 
at the Baa of this paper are also from this work. 


PRODUCTION 


The production, imports, consumption, and price of tin in the United 
States, from 1913 to 1935, inclusive, are showmm in table 1. These deta art 
taken from Mineral Resources and Hinerals Yearbook; the quotations for ti2 
1938 arg taken from the Engineering and Mining Journal. 


During 1937 the total production of tin in the United States was ps 
long oe; valued at $176, 000, an all-time high; of this quantity, 1u2,4 
tons wes produced in Alaska as a byproduct of gold dredging. The remainirs 
2.4 tons was. produced from placer mining in Msllory Gulch in the Sleck : Erol 
0.8 ton came from South Dekota and 1.6 tons from across the line in Wyorire 
The Black Hills production wes still more valucble an account of its tents 
content. 


| Cummings, J. B., and Lincoln, F. C., work cited in footnote 3. 
| Miller, R. B., Tin: Zurean of Mines Minerals Yearbook, 1938, p. 613. 
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TABLE 1. - Production, imports, consumption, and price of tin 
in the United States, 1918 - 1933. 


Year Domestic PFGE, 

production cents per 

tin pound 
1918 . 62 | 9,088 63,620 86.80 
1919 . 50 10,875 LO, O44 65.54 
1920 20 15, 743 56,067 50. 36 
1OeT seas y 10, 301 o4,197 30.00 
1922! cin, 1 $131 ; 60,193 32.58 
BOF scars 2 6,664 | 68,934 42.71 
Bee wereie: 4 7 155 | 65,059 50.20 
WAR sisi | l2 191 | = =—- 76, 646 57.90 
O26: vase | 7 303 | - 773159 65. 30 
Oot eee | oly : 122 | 71, Lhe 64.37 
CC re ho ! 130 77,970 50.46 
Bed eecke | 35 ! 128 | 87,127 45.19 
ea 15 | 239 | 80,734 31.70 
ee mn | 30 ' 66,064 24.46 
3352 — 0 1? 34, 81° 22.01 
o5> % 3 | o4 63,718 39.12 
a % 8 | 2 | 39,986 52.16 
Sah) wa Sis 173 | 64,258 50. 39 
Dior werwg 101 179 76,029 46.42 
O53) ee ee 144 151 | 83,115 54.24 
YE eoes | 1/4152 
Total. 585 62,701 1,281,851 24,974 


Average for first 10 months in 1938. Highest monthly average, May 19138, 
105 cents; highest quotation, 1918, 110 cents; lowest auotation, 1396, 
12-5/8 cents. 


Imports of tin for consumption in the United States for 1936 and 1937 
ire as follows: 


Long tons Value 
BORG ge pesasnecne eerers 76,029 $75,450,941 
hk ere éeaaeeoa wane 88,115 104,234,762 


Tin production in the Black Hills, 1884 to 1936, is shown in table 2,6/ 


The references in table 2 are given in the bibliogrephy which contains 
arly all publications pertaining to tin in the Black Hills. 


Cummings, J. B., and Lincoln, F. C., Tin Deposits in South Dakota: 
Published by State Planning Board, Brookings, S. Dak., asa W. P. A. 
Project, June 15, 1936, p. 4. 
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TARLE 2. - Tin production of the Bleck Kills, 13u4-1936 
Year Source tons Character nercent| pounds Values! cies 


1834 |Bear Creek and Sand 
Creek’! .iccececcees 5-6 |Stream tin |3/50.0 


Bite. Mine: wise weeee{(C4/) [Metallic = [-------|-----~-| ------- 
18385 |No production .......|-----| -------~---~-~--| -----<-| ~------| ------- 
1886 |Etta mine ........ ..«|400.0] Ore aD 
Bear Creek .....ee0+-| 6.5! do. 4.6 
1887 {American & Cleveland 
Tin Mining Co. .....| 3.0)Stream tin 50.0 
H. W. Fowler Tin Mt. 
MING. Se sskiwe se eea oe ((4/) [Ore = | -------] ------- ee -— 
Metallic: § |=ssses< 250 wi & 
Concentrates | -------| -------} -------, ---— 
1888 |Harney Peak Tin Mining, | 
| Milling & Manufac~ | 
turing Co. .eseseees| 50.0! Ore 2.5 | 2,5001 500] 2. 
1889-91 |No production .......|—---—-| -----~~---~~-~-| -=-~---~] ~------ | ~—--+---| co,™ 
1892 |Harney Peak Tin 
Mining, Milling < | | | 
Menufacturinz Co. ..!150.0 Concentrates! 60.0 180,009; 37,290 | s 
1893 do. (5/) do. | pow 
1894-~1900|No production .......|-----| -------------~| -------| -------| ------- \ager 
L901. jOreville: sincbedewans -6/Concentrates ; 50.0 817} 22 || 3 
1902 | No production: «.6%si4)S2ee5) Sseneccesseuss | ~--~--~-] ------~} ~------ Ne 
1903 Tinton Tin Mining Co. 40.0} Concentrates | faa | 50, 000 14,000 a 
1904 do. (5/) do. ee eS eee —| & 
1905 |No production .....e.|—-----| -----~-------- | ae | —---+—-— | oe OF 
1906 |Gertie Tin mine ....e. 1.8| Concentrates O65 | 2,00) 1,050 ois 
1907 do. (u/) |Metal === | ----~-- —— | ------- \-— 
Frank Hebert, Oreville|(4/) | Concentrates nineass ereanens cas Ral 
Bear Gulch & Gold ie 
Hill Mining Co. ....[/(4/) | do, | ---~-=-] -------] -----— L =Gs 
Western Chemical Ze- | | 
duction Coy. saasdasa) (47) do. ! esa asses ee | <=" 
1908 7O production ....ese| -----| -~------------| ~------] -------| ------- } =: 
1909 Tinton Reduction Co..| 24.0] Concentrates Ke) 16,714 4 832 yee 
1910 do. 38.0 do. 50.0 | 38,000] 12,690 : 75 
1911 |Bear Creek, Tinton ../(5/) |Stream tin | ~-------} -------| ------- a 
1912 |No production ....++e|-----| --------------] ---~----| -------} ------- se 
191 J. L. White, Tinton .| 1.0/Stream tin 15.0 1,500 650 | <3 
191 Bear Creek, Tinton ..|(6/) Q65 °° 9 “eee eee ee J = 


i/ Based on market prices of metallic tin for year. 
2/ ge Ce is in the Tinton district, and Send Creek is just across the line - 
re 
A part smelted. Numbers underlined are estimated. 
4/ Several hundredweicht. 
2) Small quantity. 
6/ Few hundredweight. 
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TABLE 2. - Tin production of the Black Hills, 1$84~1936 - Continued 


Source "ieee Charecter ercent|] pounds | Value ences 


a5 Hill City Tungsten 


Producers Co. ....+e| 43. 0 Ore 1.5-2 | 1,505 |$ 002]-------- 
é dy bis WAIGG sasccsees) ,25(8trean tin 60.0. &7 
316 | Hill City Tungsten 
Producers Co. evecee| -----| -------------4 -------| -------| (7/)|-------- 
. Ox. Lis -WhERO 5 caeseens .2 (Stream tin 60.0 } 91 
j17 | American Tin & Tung- 
| sten Cow oc.eseceese}2e.0 [Concentrates | 26-65 
J. L. White .........| «1 |Stream tin 60.0 94 
dle |} Tin Boom mine: sess .2 |Concentrates | 60.0 101 
‘49 | No production ...secee| e-—--—| ~------------4{ -------] ------=} ------ 98 
.00 | National Tin Corpora- 
C108 wcccecceweesons}berd (Goncentrates. | 50.0 £03,132; 
| 113.115, 
Lis ece0; 
: | 123 
26 | No production cesses — | ---~----~----4 -~---~--| ~------| ------ 
2 Black Hills Tin Co., 
SANtOn -iseuswswseseel. Le 7Ooncen trates 65.0 124 
28 | Tinton and Harney 
; Peak Areas «660 0scee| =——5= Stream tin 125 
9 do. pee do. 127 
50 do. -5 |Concentrates | 31.5 123 
pL do. -----|Stream tin 130 
‘ie os do. 131 
3 GG oo .  “eeees do. 33]132, p. 445 
yh) Cinton ared-4acsd ans tees do. 2341132, p. 504 
5 | A. J. Johnston, 
: TIGGOR: «6664 Kaneda’ ee do. 65-72 [| 34,300 | 260) «nn 
6 "8 a oe eR a) poe do. 65 oF. 300-7  . BG) suns 


_ recorded production of tin concentrates worth $14,000 proved to be tantalum 
ncentrates. 


akoT eee 


Jassiterite (tin axide)L/ was identified in goid dust from the Northern Hills 
76 and discovered in placer mines in the Southern Hills in 1877; these dis- 
les, however, caused only passing interest. The mineral was found in situ 
+ Etta mine in the Southern Hills in 1883. Following this discovery the Hills 
oxtensively prospected for tin. Tin was found soon afterward at Tinton in the 
“tn Hills and scattered over a larger area around Harney Peak in the Southern 
the peak is between Hill City and Custer. A tin boom was in progress from 
0 1893. The history of tin mining in the Black Hills has been divided into 
eriods. 


mings, J. B., and Lincoln, F. C., work cited in footnote 6. 
a 


a / * Original from 
Digitized by , 
= Google THE OHIO STATE UNIVERSITY 
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Hiret vinings: Period 

Tie first period extended from 1%34 to 1693, inclusive, during the tir 
boom. The boom, nowever, occurrei mostly in thre Southern Hills, as there =: 
little production around Tinton. Numerous tin companies were formed, the 
lareest of weich wes the Harney Peak Tin Mining, Milling %& Manufacturir: (¢:.,, 
which was financed in England. This company was capitalized at $10,000,0%% 
end pursued a nolicy of expansion; it eventually =zained control of hundreds 
of claims, including most of the tin-bearing ground in the Southern nills. 


In 1825 a 100-ton mill was built at the Etta mine; in 1336 aboat 400 
tons of 1/2-percent ore was treated. In June 1885 the erpital stock ras 
increased to $15,000,000; 50 tons of ore, mostly float, including one 
boulder from the Tenderfocot weighing 2,290 nounds, was shinved to England 
and exhibited at the World's Fair in Paris in 1559 to assist in the stock- 
selling campaign being conducted. In 1329 a new concentrator with a daily 
capacity of 250 tons wes de cun at Eill City. It sas completed in 1804 ete 
cost of $20,000, however, it never treated over 50 tons of ore in one dey. 
In 1492, 150 tons of concentrate was produced at the Etta mill. In 1394, 
5,000 tons of ore was treated at the Hill City mill. The holdings of tre 
company were examined durins tie year by Capt. Josiah Thomas of the Dolco2% 
mine, Cornwall, England, who renorted thnt the company ovmed 1,100 claizs 
extending in a semicircle for 30 miles about three-fourths of the way aroun: 
Harney Peak. He held that mostof this ground hed little or no value fut cv- 
sidered that the Cowboy, Gertie, and White Whale claims showed promise. <€ 
also stated that ore was blocked out in the Addie, Cowboy, Coats, Gertie, 
and Tenderfoot claims. The comnany went into the hands cof a receiver ir l°- 
and ceased production. 


The only other producer during this period was tre Tin Mountain mine 
overated by H. W. Fowler in Warren Gulch. The mine was equinped with a V-" 
mill; a small quantity of concentrate was proivced in 1537. 


The production from the Nortnern Hills durins> this period was mainly 
strean tin. In 1364, 5 or 6 tons of stream tin was taken from Baer Gulch = 
Sand Creek. In 1387, 3 tons was produced from Nigger Hill. In 1886, 61/2 
tons of ore containing 4 1/2 percent tin was produced on the James Callehan 
property and shipned to England. Several tons of ore was also produced ir 
1887. About 205,0C0 pounds of metallic tin valued at about $43,900 was r7°- 
duced in both arenas during this period; of this quantity, about 5 tons was 
produced in the Northern Hills 


Second Mining Period 


The second mining neriod extended from 1304 to 1911. The only producs: 
during thts period in the Southern Hills case from the tertie mine; a smal- 
quontity of concentrate was vroduced in 1901 and « somewhat larger quantiy 
in 1906 and 1907. 


Ms 


Tin mining becaine active at Tinton in the Northern Hills in 1902. -% 
Tinton Tin Co. did consistent development work in 1902 and 1903 and built 


ro) 
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small concentrating plant from wnich 40 tons of concentrate was shipped to 
zrnsland. The.ore treated contained 1 percent metallic tin and the concen- 
trate 62 1/2 percent tin. A small quantity of concentrate was produced in 
1904. In 1908 the Tinton mill was remodeled by the Tinton Reduction Co., 
vnich in 1909 produced 24 tons of concentrate. Further changes were made in 
1910, end 33 tons of concentrate containing 19 tons of metallic tin was pro- 
juced. Operations were discontinued at the property in 1911. A total of 
103,000 pounds of metallic tin worth about $32,000 was produced from both 
areas during the second period. 


Third Mining Perioa 


The third mining period was from 1911 to 1920. The main production 
came from the Southern Hills near Hill City. The cutput from the Tinton area 
consisted of stream tin from Bear and Potato Creeks and never amounted to 
sore than a few hundred pounds each year. In 1915 the Hill City Tungsten 
Producers Co. mined 43 tons of ore which carried 1 1/2 to 2 percent tin from 
the Jolly and Mohawk clains; the ore wes milled in tne McNish and Mills plant 
rear Hill City. This comnany ceased operations in 1916 after it had milled 
1,000 tons of tantalum ore under the impression thet it was tin; it was 
succeeded by the American Tin & Tungsten Co. In 1916 the new company 
operated the Cowboy mine and milled its ore in.a plant in the old building of 
the Harney Peak company. Twenty~two tons of concentrate valued at $8,300 
mS produced before the mill ceased operations in April of that year. Develop-— 
cent work continued at the Cowboy and Mohawk mines in 1917 and 1918; 2,500 
sons of ore claimed to average 2 percent tin was said to have been mined from 
ne Cowboy claim in 1918 but not sold. The capacity of the mill was then 
‘educed to 100 tons per day. Four hundred pounds of concentrate was produced 
y the Mills Bros. during assessment work on the Tin Boom claim belonging to 
ne American Tin & Tungsten Co. in 1918. In.1919 the American Tin Corporation 
ucceeded the American Tin & Tungsten Co.; work was continued on the Cowboy, 
ohnewk, and Tin Boom claims until 1920 when 809 tons of ore yielded 12 tons 
f concentrate with a value of $6,000. Operations ceased in September of 
nat year. No more tin was produced in the Black Hills until 1927. During 
he third period about 30,000 pounds of tin valued at about $16,000 was 
roduced. 


Fourth Mining Period 


The fourth minins period began in 1927, after 7 years of inactivity fron 
320 to 1926, inclusive, ond has continued to the present. Since 1927 there 
=S been a small, regular production of stream tin as a byproduct of gold 
lacer mining in the Tinton district. In 1926 the Black Hills Tin Co. took 
rer the property of the Tinton Reduction Co. and remodeled the Tinton mill. 
snall quantity of concentrates was produced in 1927 and 1928, but this 
wertaking, like its predecessors, did not prove successful. 


In 1938 the Fansteel Corporation leased part of the company holdings 
1d was mining and milling daily about 430 tons of ore containing tantalun. 
ort of the tin mill was remodeled to handle the ore. A small byproduct of 
in was being made. The Black Hills Tin Co. was developing a gold lode near 


-e@ tantalum mine. 
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In the summer of 1938 the Dakota Tin & Gold Co. was sinkines a shaft to 
develop a dike on what is known as the John Wnite property near Tinton. 


There was no tin-minine activity of anv kind in the Southern Hills in 
1938. About 500 pounds of cassiterite, however, was saved as a byproduct at 
the Peerless feldspar mine at Keystone. Many of the patented tin clains, 
including the Cowboy and Monawix, had been taken over by Pennington County 
for the nonpnayment of taxes. 


From 1927 to 1936, inclusive, stream tin containing 8,602 pounds of tir 
worth $3,412 was produced in the Hlack Hills. 


SOUTHERN HILLS DEFOSITS 


Tin is found in the Southern Hills in pegmatite Cikes scattered throug 
six townships; most of them, however, are within 10 miles of Hill City. (See 
fie, 2.) 


The principal tin-bearing dikes were examined; tnese included those 
that had been worked and others reported to be a possible source of tin. 
Kundreds of other dikes occur in the region; doubtless an appreciable nunter 
of these dikes contain some tin, but it is believed that no important ones 
were missed. The writer was accompanied either by Georsce W. Coats or 
H. G. Mills, both of Hill City, in making the examinations. Coats is 
familiar with tin mining in the Southern Hills and has been in the Hill City 
district since the early days. As a boy he made some of the first discoverie: 
of tin in the region. Mills has been interested in tin mining and has spent 
most of his life in the area. Other old-timers were consulted, and clains 
reported by them to be of any importance were visited. 


The development work on most of the claims wes done in the nineties; 
most of the workinss were caved so that examinations had to be confined to 
the surface. Most of the descriptions of conditions undersround are taken 
from written accounts or from hearsay. 


Geology 


Two types of negmatite bodies are found in the Southern Hills — narrow 
dikes, and wide dikes which may change in form into laccoliths. 


The wide dikes contain reldtively large segregations of feldspar and 
other valuable nonmetallic minerals. They have been worked for the non- 
metallic constituents, and tin production has been incidental and insignifi- 
cant. The Etta deposit, however, wes first exploited for tin. 


The narrow dikes, rarely over 6 feet wide, heave been the principal 
producers of tin. Some of*the dikes consist of pegmatite and others of 
greisen (quartz and mica). Although the principal production has come froz 
the greisen dikes {also called quartz veins) the two types appear to be of 
about equal importance. Some dikes are as much as 550 feet long, but most 
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Figure 2.- Most important tin deposits in Southern Blacks, South Dakota. 
( after Cummings. ) 
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of them are less than 200 feet. The wide dikes will be described in 
another report ae) | 


Hess inspected the tin denosits of the Black Hills in 1908. He states:9/ 


Geologically the Black Hills consist of a central mass of 
granitic and metamorphic rocks from wnich dip awey on all sides 
the concentrically outcropping younger rocks of the plains. The 
granite is a coarse pre-Cambrian pegnatitic intrusive cutting the 
Algonkian schists which are exposed from Tinton to the region | 
south of Hill City. The schists are amphibolitic, staurolitic, 
andalusitic, and quartzitic, in places contairing a great many 
snall garnets. There are also interbedded quartzites. The 
schists generally stand at a high angle, and on their eroded edges 
rests a Cambrian conglomerate, though in places the conglomerate 
is lacking and an overlying quartzite 10 to 25 feet thick takes its 
place. Above the quartzite are dolomite and shales. These are 
members of a series of Cambrian rocks which nave been eroded from 


a large part of the area. 


The schists are cut by numerous dikes of many kinds of ig- 
neous rock. Of these dikes this paper is most concerned with the 
pegmatites, which are verticularly numerous in the Hill City, 
Keystone, and Tinton areas. A series of quartz veins are closely 
related to the pegmatites in the Hill City-—Keystone area. With 
these dikes and veins the tin and terntalum deposits are inseparably 
connected. Tungsten ores are closely associated with them, but 
at Lead they are also found, apparently with other relations. 
From place to place there is considerable difference in both the 
physical structure and the mineralogical composition of the peg~ 
matites, especially as concerns the accessory minerals, This is 
particularly true in the Southern Hills. 


The deposits of tin, tungsten, and tantalum are closely con-— 
nected, both geographically and genetically, and though workable 
deposits carryinz more than one of these minerals have not yet 
been proved, this is not out of the range of nossibility. 


The schist country rock is locally called slate from its slaty appearance. 
ll of the narrow dikes or veins are of the same general character. They 
nsist either of quertz, feldspar, and mica or of. quartz and mica. 


The tin mineral is cassiterite; its color ranges from dark brown to 
ack, and it has a light chocolate-color streak when scratched. The quartz 
feldspar of the perematite are white except at places on the surface 
ere they are slightly iron-stained. The black tin mineral is easily seen 


Guiteras, J. R., Mining of Feldspars and Associated Minerals in the Black 


Hills of South Dekxota: (i/ow in preparation.) 
Hess, F. L., Tin, Tungsten, and Tantalum Deposits of South Dakota: Geol. 


Survey Bull. 380, 1909, p. l3e. 
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in the pegmatite; usually it occurs as definite grains or crystals 1/32 to 
1/4 inch in diameter. Bunches of massive cassiterite as much as 6 inches 
thick have been fourd. Single crystals up to 1 inch in diameter were noted: 
at a few places the cassiterite is finely divided (generally in feldspar) 
into small svecks locally called "pepper tin." Tantalite and columbite rev 
be mistaken for cassiterite, end occasionally a glass is required to ¢is- 
tinguish cassiterite from small tourmaline crystals. 


The cassiterite is found in the veins as isolated crystals or in 
isolated grouns of crystals interspersed with barren material. In a few 
places the mineral is segregated in irregular seams and bunches in the 
pegmatite, forming ore shoots. The largest shoot found is the Cowboy wshici 
is 70 feet long and 2 feet wide; apnarently it extends to the 200-foot ari 
possibly to the 300-foot level. Generelly, however, the cassiterite is too 
widely scattered to form ore shoots; to obtain the tin, long stretches of 
barren materiel must be broken. 


The black crystals in a white gangue, the relatively large size of tie 
individual particles, and the tendency of particles to bunch make it 
possible to detect tin by eye in dikes thet may assay less than a pound of 
tin to the ton over mining widths. Thus, casual inspection of a dike may 
give the impression that the rock contains more than the percentage of tin 
actually contained. 


Sampling Methods 


some of the discussions of individual properties later in this report 
include estimates of the cost of further exploratory work required to deter- 
mine their value as potential sources of tin. As this value depends pri- 
marily upon the extent or volume of the deposits and the percentage of tin 
or grade of the ore, a sampling procedure that will give truly representative 
samples for assay is of utmost importance. 


The irregular occurrence of cassiterite in the Black Hills tin veins 
makes it difficult to sample the deposits; relatively large samples should 
be taken at close intervals to assure accuracy. 


As there is some question as to the accuracy of the methods used for 
assaying tin when the percentage of tin is low in the samoles, some engizes?: 
prefer breaking large samples, concentrating the tin mechanically, then havi: 
the concentrates assayed. In any event, where the results of the samplixs 
are important, large samples should be taken; where practicable the samples s- 
run at least 100 pounds to the linear foot. 


Vein outcrops 
The outcrops of the tin dikes generally are irregular in profile and 
are difficult to sample systematically. The method of taking the sarple 
usually must be adapted to the conditions at each particular occurrence. = 
outcrop may be sampled by cutting standard grooves either by hand or Dy 2:7 
machines, or if mill tests are to be made the top layer or definite sectic=§ 
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may be broken by drilling and blasting. The difficulty of preventing loss 
of flying particles due to blasting usually makes it impracticable to take 
channel samples by drilling and blasting at the surface. 


Samples should be taken across narrow tin veins at intervals of 5 feet 
or less. When cut by hand, grooves generally are 1/2 to 1 inch deep and 6 
inches wide; if cut with drilling machines, they may be as much as 2 inches 
jeep and le inches wide. The degree of accuracy is increased by cutting 
larcer grooves. With l-foot grooves at 5-foot intervals, 20 percent of the 
surface of a vein outcrop would be included in the sample and with 6-inch 
srooves, lO percent. 


In wide veins the sampling interval may be increased. Grooves may be 
ut or trenches. may. be run across the outcrop at intervals and the material 
from each definite section used for the samples. Where mill tests are to be 
rade near the mine the entire sample may be used for the purpose. Generally, 
iowever, the samples are quartered by hand at the mine to about 100 pounds; 
arge fragments are broken with hammers before. quartering. 


Narrow Veins Underground 
As on the surface, samples in narrow veins should be cut across the 
trike at fairly close intervels. Usually it is easier to cut the samples 
t the top than at the bottom of a drift. As the space is confined the cuts 
an be made by driilins and blasting when large samples are desired. The 


ame procedure is followed in shafts; the samples are cut across the vein at 
efinite intervals. . 


Wide Veins Underground 


In wide tin dikes, samples are taken along one or both the sides, or 
long the top of. crosscuts. A continuous cut should be taken; separate 
amples usually represent 10~foot sections. Samples in drifts in wide veins 
ce taken across the full width of the drifts; the interval generally is 5 
2et. Samples in snafts in wide deposits generally are taken across the 
‘Trike at definite intervals. 


The manner of sampling wide deposits depends to some extent upon the 
imber of samples to be taken and the mining and milling equipment available. 
“enough samples are to be texen it may prove economical to install air 
nes and cut the samples with air machines instead of by hand. Portable 
r compressors large enough to run two drills generally can be rented for 
‘out $75 per month. i. 


The samples. should be taken by moiling off about 100 pounds per linear 
ot in a channel or. by drilling and blasting a series of short inclined holes 
ong the sample. lines. The latter method would be the most economical and 
uld give a larger sample, but the channel made would be more irregular in 
oss section than if the sample were taken by nmoiling. 
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Cost of Sampling 


Vein Outcrops. - One man with a moil srobatly could cut 10 to 1? lireer 
feet of groove 1 iuch deep by 6 inches wide (about 7 pounds per Linear ‘foo!! 
in an average tin~bearing dike in the Blncx Hills durinz an 8~—hour shift, 4 
groove of the same length 2 inches deep by 12 inches wide (about 28 pounis 
per linear foot) probatly could be cut in tne same time by a man using a 
jackhammer. He could clean un the face sempled and sac« the samples durin 
the shift but could not do much digzing to reach the vein. 


The estimated cost per sainle across a 3-foot vein at the surface wo:!: 
be: 


Labor cutting (3 samples per day) at $5 per shift ..... $1.67 
Supervision, 1 engineer at $10 ver day to 2 samplers «ee 1.67 
Tools and sharpening MOUS sesvccscccccccescescsscccsce 06 
sacking and transportation of samples ce.cscccccsccccvesee 650 
Assaying @o@eeaesv<e¢egegooeeeeaoaego#seegse@eenHeseseernteeteeteeeesgseeseseeaesve¢esesoeeseeeseest¢ 88 @ 2,00 

Total @eeeoeeeoeedee3@egserpeeeeeseeseeeseeeoee*eetkeeeseeseseeeeeseseeseseestpee tee Oe es 6 ®e 6.50 


The cost of cutting the sample would increrse proportionally with tle 
width of the vein up to 10 feet; witn wider veins two or more samnles 
probably would be teken at each interval. 


The cost per sample across a 5—-foot vein would de: 


Labor cuttinz (2 samples per cay) at $5 ver shift ..... $2.50 
supervision @env<eseeesv¢esv<aeseseenzeseeseeseeertesoeseseeseeseseeesesenreeeeseeeoeesds 2.0 


TOO ls. .and. sharvcend ie O16) sie ace-a76 Sain Gy oroese e060 WIR awe eres 1D 
Sacking and transportation of sompleS cesceeserecccvnce 050 
ASSAYING: 1 dive ete eevee bse WS iad busty 6 Oe ew ere ewww werd eae... CelU 

TOtaL. Biase rOoee Dae te ae Meee eee eeeeeecen. “Oeee 


The estimated cost per samle when drilline by hand, brealting a l-fox 
layer 10 feet long from the top of the outcrop and % to 5 feet wide (ever 
with the surface of the sround or bottom of the trench), and concertretixz 
the cassiterite before assaying would be: 


Ma DOry, e -Git US we So ecu ewe eid oa oe ew ewe ated eee LOS 00 
HIE LOS 1 WCr 365 erare gus wl a erete ee a Mh aoe Sas ere Merete Se ew awe bea 
TOOLS end Shar pent ie: SCe Sie: 6cbug. aid ta oer spare vae ie eat wuerereece bets 
supervising C2" CrEWS ). sg Mune iacdae ate aecwetereecte ate enlace oe 
Quartering 4-ton sauple, 1 shift ...cccercccccccevecece 
Sackinz and transportation of sample, 1 ton ..cscccceee 
Crushing, grinding, and concentrating sanvles, 1 shift. 
Assaying (concentrate and tailing) ..ccovcccccccccccves 

LOUGL- ose es sea iuhuaeew awe ote eee aaeseeeeaee. its 


33 


JF 0S 1 EURO OlRe. 


This figure corresponds to a cost per semnle of $15.59 (two 5~foot ir- 
tervals) by the groove method on a vein 3 feet wide. 
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The estimated cost per sample when drilling by hand and blasting a row 
ff holes (to break 1 foot deen) across a We to 6-foot vein would be as 
‘ollows: 


Labor (2 samples per day) ecccseccccccvccscccerscseses $2650 


Explosive evevoeevecevneesovrseevneereoewneseee ees ereenaeeonen eeee 025 
Tools and sharpening drills Coe ereceresesesrensececons 1.50 
Supervision @eeeeovaneves verse e@ eeevenvoeenvesveeceoseeesveve see ese 2.50 


Sacking and transporting sample (400 pounds) .......-- 1.00 
Crushing, grinding, and concentrating sample, 1 shift 5.00 
Assaying (concentrate and tails) ..cccccccccseccvccvce 4 00 


Total ccccccrcccccccccrcccrsccrsccscessessessens 16.75 


For two samples corresponding to a 10-foot section the cost would be 
32.50. A mat made of timbers wired together would have to be laid over 
iots before blasting to prevent loss of part of the sample. 


Narrow Veins Underground. — Cutting grooves in drifts driven from adits 
uld cost about the same as on the surface, and blasting cuts from the side 
‘back of the drift would cost about the same or a little less than on top. 


Where the drift is driven from a shaft the wages of a hoisting engineer 
d power and pumping costs of avout $7.50 per day would have to be added. 
four samples were talzen daily the cost would be about $2 extra for each 
mole, 


The labor of cutting a sample by hand across the face of.a narrow vein 
a snaft would cost about tne same as in a drift; the cost of putting up 
stacing at each sampling point would be ebout the same as that of cutting 
3~foot sample. The total would be avout $13 per sample in a 3~foot vein 
1 $15 in a 5-foot vein. 


Wide Veins Underground. ~ The cost per foot of sample of cutting groove 
ples by hand would be about the same in wide veins underground as in 
‘row veins. 


The cost of sampling wide dikes by drilling and blasting channels is 
ustrated by the estimates for sampling the Rough & Ready deposit eiven 
cages 56, 57, and 58 of this report. 


Mines and Prospects 


Most of the Southern Hills properties described herein once belonged to 
Earney Peak Tin Mining, Milling & Manufacturing Co. “Uxtensive develop- 
E a) was done by this company on a large number of claims. According to 
,22/ the amount expended for this purpose was $7,500,000. 


‘Bland, John, Tin and Tungsten in Scuth Dekote: Min. and Sci. Press, vol. 
114, Mar. 31, 1917, pp. 441-444, 
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Cowboy 


The Cowboy mine, which has been the largest producer of tin in the Hill 
City region, is abovt 1 nile westerly from Hill City; the Cowboy clain, 
vhich contains the tin-bearing dike, is one of a group of three patented 
claims. 


Two boys, George W. Coats and A. L. Paimer discovered the Cowhoy dezosii 
while driving home their families! cows; it was located by their fathers o: 
June 10, 1884 and named in their honor. 


The Cowboy was a part of the holdines of the Harney Peak Tin Mining, 
Milling & Manufacturing Co.3 this company senk the main shaft and did most ci 
the lateral development wor. 


According to Mineral Resources, 1516-20, the Hill City Tungsten Producers 
Co. obtained the Cowboy mine early in 1916, reequipped the old Harney Pesk 
Company mill, and began mining, but the production of tin was very small. 
Its successor in title, the American Tin & Tungsten Co., operated tne mine 
about 3 months in 1917; work was stopped in April as a result of a lien ox 
the property by the employees. The National Tin Corporation operated the 
Cowboy the first § months of 1920, and in February 1937 it was acquired ty 
Pennington County on a tax lien. No work has been done on the property sizce 
1920. 


Production. — The authors of Tin Deposits in North Dakota estimate tha! 
about L000 tons of ore has been mined from the Cowboy mine. 


Knopf reports that a few tons of concentrate was shipped in 1916 frez 
South Dakota and North Carolina.ll/ ‘The South Dakota production was made Y 
the Hill City Tungsten Producers Co., presumably from the Cowboy mine. I: 
1917,1¢ 23 tons of concentrate carrying 50 percent tin was shipped by tre 
American Tin & Tungsten Co. from the Cowboy to Perth Amboy, N. Jd. 


Knopfi3/ states that according to the management of the American Tin 4 
Tungsten Co., 2,500 tons of ore containing 1.98 percent tin was mined in 1%, 
however the total United States production of tin mined in 1918, exclusive 
of Alaska, is given as 1 ton; in 1919 none was produced. 


The National Tin Corporation is reported to have mined 890 tons of ore 
and produced le tons of concentrate during the first & months of 1920. 


Geology. - The Cowboy vein consists of quartz and mica (greisen). 
Cassiterite occurs in narrow seams with mica in tne quartz. The seams are 


1l/ Knopf, Adolph, Tin: Geol. Survey Mineral Resources of the United 
1916, pt. I, p. 618. 

12/ Knopf, Adolph, Tin: Geol. Survey Mineral Resources of the United Staves, 
1917, pt. I, p. 65. 

13/ Knopf, Adolph, Tin: Geol. Survey Mineral Resources of the United Ststé: 
1915, pts 1,. Deeds 
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Figure 3.- Longitudinal section of Cowboy mine. (After Duncan, 1912.) 
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Figure 4.- Plan of Coats dike near Hill City, 
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of short vertical and horizontal dimensions anc are irregular in occurrence. 
but probably favor the footwall. <A fair quantity of float tin ore and 
roulders was found below the outcrop. Some of the boulders were high grade; 
sre is stated to have contained a slab of cassiterite 6 by 6 by 11 inches 


in size. 


The vein strikes northwest and southeast and dips 65° to 75° to the 
iortheast. It ranges in width from 1 to 4 feet and is about 200 feet in 
eneth at the surface. At the north end of the shaft the vein.is 2 1/2 feet 
idje. On the south side it is 3 feet wide at the surface and 1 foot wide at 
depth of 25 feet; it is reported to widen out to 4 feet at the 40-foot 
evel. The averaze stoping width has been 2 1/2 feet. 


According to the authors of Tin Deposits in South Dakota,L4/ two ore 
roots have been opened. The one on which most of the work has.been done is 
rot 1 to 5 feet wide and about 100 feet long. <A second ore shoot, 8 to 12 
nches wide, has been opened for a distance of 138 feet on the 85— (100) foot 
evel. No ore has been found south of the shaft. 


According to a map by Duncanl5/ (see fig. 3) a small stope had been 
ined prior to 1912, presumably by the Harney Peak company. He states: 


The longitucinal section of the mine (fig..%) shows the 
various shoots of sreisen, and it will be seen how very lenticular 
they are in depth. The schist walls s::ow numerous slickensides 
in many directions, and in some places slight contortions in dip 
end strike. A distinct fault is noticeable on the eOv-ft. level, 
where the greisen of shoot C has been turned round a‘ vicht angles 
near the shaft, and has "petered out" in the west wall, while on 
the 300-ft. level, at the far north end, two little stringers of 
ereisen, with a strike at right eneles (roughly) to that of the 
main shoots, have been followed by tunnels, which proved only a 
rapid "petering out".in each case. 


According to Knoprl6/ an ore shoot which was stoped out from the 100- 
ot level to the surface by the American Tin & Tungsten Co. was 50 feet 
née. On the 200~foot level the shoot was 77 feet long and from 1.5 to 2.5 
2t thick. At the time of Knopf's visit the Cowboy mine contained one ore 
sot 60 feet long and about 1.5 feet thick. 


According to A. L. Palmer of Hill City, who was mine foreman when the 
1@€ was operated by the National Tin Corporation, all ore has been mined 


Cummings, J. B., and Lincoln, F. C., Tin Deposits in South Dakota: . - 
Published by State Planning Board, Brookings, S. Dak., as a W. P. A. 
project, June 15, 1936, 35 pp. : | 

‘Duncan, Gordon S., Contribution to the Study of the Pre-Cambrian Rocks 
of the Harney Peak District of South Dakota: Trans. Am. Inst. Min. 

| Eng. vol. 43, 1912, p. 213. 

Knopf, Adolph, Tin: Geol. Survey Mineral Resources of the United States, 
1918, pt. I, p. 25. | 
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above the 100-foot level. A stope 70 feet long between the 200-— and 100-foct 
levels is two-thirds full of ore; it was mined by shrinkage stoping and is 
broken to within 20 feet of the 100-foot level. He states that the same ore 
shoot was 70 feet lonz on the 300-foot level and that preparations hed teer 
made to stope it. 


If it is assumed that the l2 tons of concentrate produced from 800 tozs 
of ore by the National Tin Corporation contained 50 percent metallic tin ax 
that 70 percent was recovered the grade of the ore mined would have been 1,0 
percent metallic tin. No authentic information could be obtained regarding 
the grade of the ore remaining in the mine. 


Hessll/ states thet 5,000 tons of ore that was hauled from the various 
prospects and put through the mill in 1892 yielded only 0.25 percent tin. 
The result contrasted snarply with estimates made by various men who had 
examined the property ani was attributed to loss through maladjustment of ne: 
machinery. The estimates made by five examiners ranged from 1 to 1.74 per- 
cent. One professor gave the results of his assays as 6 percent. Hess state: 
further that the entire output of this company was probably less than 5 tors 
of metallic tin, or much less than the weight of the gold coin put into te 
venture. 


Development Work. ~ Underground development work comprises a 300~foot, 
three-compartment shaft with an inclination of 63°, a 100-foot shaft 160 
feet to the northwest, 2,150 feetl8/ of lateral aur iaes: and a number of 
Yaises. <A ional tudinal section of the mine is shovwm in figure 3. 


The 100-foot shaft was sunx before the Harney Peak company obtained the 
property. The National Tin Corporation edded the third compartment to the 
300-foot shaft and did 600 feet of lateral work. The workings are caved at 
the surface and inaccessible, 


The Harney Peak company built a railroad spur to the property, erectei 
ore bins, and eaulppce the mine with steam boilers, a compressor, and a 
hoist. The National Tin Corporation reequipped the mine and built a 50-—tor 
ore bin. This company and its predecessors spent $240,000 buying ground, ré- 
building the mill, and mining; returns were reportedly small. Work was déis- 
continued in September 1920 when the mine was flooded. All equipment has 
been removed. 


Mining. ~ The National Tin Corpdoration hauled the ore by teams and wee 
11/2 miles to a railroad spur on the Burlington at a cost of $0.50 per ten. 
It was then transported by rail to the mill at a further cost of $0.25 per 
ton. According to Tin Deposits in South Dakota the total cost of producizé 
the ore, including transportation, was estimated as $10 per ton. The 
shrinkage method of stoping was used. 


17/ Hess, F. L., Tin, Tungsten, and Tantalum Deposits of South Dakota: 


Geol. Survey Bull. 389, 1909, p. 1351. 
18/ Cummings, J. B., and Lincoln, F. C., work cited in footnote 14, p. 15. 


1057 13 = 


Google 


I.C. 7069 


The average price of tin wes 56 cents for the first 8 months of 1920 
“nen the Cowboy mine was producing. If it is assvmed that 13 pounds of tin 
ses recovered from each ton of ore the value per ton at New York quotations 
would have been $10.98. As the cost of mining the ore is reported to have 
reen $10.00 per ton, evidently the operstions were not profitable. Moreover, 
tre cost of most of the development work previously ned been written off. 


tfilling. - The mill of the Harney Peak companyl9/ was constructed by 


*raser and Chembers in 183 at e cost of $250,000. 


The milling plant of the Hill City Tunzsten Producers Co. was installed 
1 the old Harney Peak mill building. Bland states: 


An 800-ton, six-—compartment storave bin was biailt under the end 
of the reilroad spur, which was relreid with steel for a quarter of 
& mile from the main line of the Hill City-Kevstone branch of the 
C.B. & Q. railroad. Cars bringing ore from the Cowboy tin mine, and 
tunzssten custom ore fron the Lead-Deadwood district, dump into the 
tin. Tne ore is then trammed into the head bin above the crusher, 
thence passing through the mill as follows: 1-1/2-inch grizzly, 

11l- by lb-inch jaw crusher; trommel, 36- by 16-inch Chalmers & 
Williams rolls, trommel, 30~ by 14-inch Allis-—Chalmers rolls, Vezin 
sampler, sample to coffee-uill erinder, reject to 60—foot elevator. 
The elevator delivers 96 percent through 1/3-inch ring, dry product, 
to 150-ton bin, which serves to maxe the crushing and concentrating 
departments independent of each other, tne crushing machinery being 
designed to run one shift to supply the concentrators for three. 


Ore is fed from the intermediate bin to three trommels in 
series; oversize fron the first (running from 3~ to 5-mesh) to 
Harz jigs, from the second (5~ to S—~mesh) to Eerz jigs, from the 
third (S— to 16-mesh) to Wilfley tables, undersize to cone deslimer, 
oversize to 80-mesh Cuplex Callow screen, from which the undersize 
goes to a Deister-Overstrom table, while the desli:ner, 10~ to 80- 
mesh oversize, passes to Bunter Hill screens, which split the feed 
into 15- to 24, che to 4O-, and 4O- to 80—mesh sizes for Wilfley 
tables. The deslimed feed goes to the rag plant. 


The jig middling is reground in 30- by 40-inch Allis-—Chalmers 
rolls, the product from wnich is elevated to the first trommel, 
rejoining the ore stream at its beginning. The middling treatment 
was designed for high-grade custom ores from the Leed—Deadwood 
district, es follows: Middling from jig to rolls, middling from 
all other tables to a storage tank above the deslimins cone. The 
middling from the 8-mesh down to slime is renassed throuzh the 
screens for resizingsj. The middling obtained in rerunning the 
orizinal middlins is resround, the coarse sand going to a National 
disk pulverizer and the finer sand to a 4—~foot ball mill. This 


eland, John, Tin and Tuuesten in South Dakota: and Sci. Press, 


vol. 114, Mar. 31, 1917, pp. 44r-YyL, 
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treatment was desizned, also, for the "dike" tungsten ores, 
which are described later. This flow sheet shows close mecheari- 
cel sizing, instead of water classification, anc also a complex 
treatment of the middling. 


Two months! pilot-mill experimentation in the old Black 
Hill tun¢ste.a mill provei the advantasze of close sizing and 
sevarate middling treatment. Tungsten milling involves an all 
out a new prin ciple in sravity concentration —- that of producing 
Clean concentrate. The extremely nigh penalty for insoluble in 
the concentrate warrants unusually expensive treatment to avoid 
it, and the close sizing of ore and middline was found to be in 
dispensatle in securing tnis result. Slimin: must be avoided for 
the same reason. That accounts for the attemnt to secure the 
ereatest possible size of concentrate verticle and for screening 
vefore each crushinz in order to remove ore needing no recuctior 
in that unit. The rec plant, tiroush wnich all the ssnd passes 
tvefore reaching the t ilin .¢ dump, has been founi indispensable 
here as it is in the Foulder district, Colorsco. A one-celi 
flctation unit hrs been insta -Lled for experinentation on 
cassiterite, welframitec, and hubnerite. 


In 1918 the equiument was eltered to reduce the capacity from 200 tl 
tons ner day and to reduce the loss of cassiterite dy sliming. A smelter ®: 
built at the mill, but it was net successful, principally because of a lo: 
of 15 percent of the tin in smelting. Ccncentrates were shipred to the 
smelter of the American Smeltinz * Refining Co. at Pertn Amboy. 


According to Pelier the ore slined badly and the recovery was atel |) 
percent. The highest miliins rate in 1 dav was 50 bane. Most of the ore 
milled was quartz as mica in the ore tended to carry cassiterite away or 
tables. 


A grab sammle of a remnant of the sand tailinss from the mill was 
assayed: the returns showed 0.08 percent tin. This would check Palzer's 
statement that most of ee losses were in the slimes. Most of the taill: 
pile has been removed for use as sand. 


Possibilities for Future Production. — The Cowboy vein apnears to “3° 
been fully developed on three levels. According to reports cassiterite = 
been founda on the 300 — tne lowest level. 


An ore shoot 70 feet lonz end 2 feet wide would produce ll tons of Or 
per foot of depth. If Palner's recollection of the ore shoots is ageuces * 


aN 


be correct, about 20 feet or 220 tons of ore remain unbroken, and at 
tons are still in the 20% foot-—level stope (the level interval is gO feet: 
If the shoot partly stoxzed on this level extends without decrease in size 


the 300-foot level this block: would supply an additional 1,000 tons 0: 


. 
i 
* 


the best estimate tizt can be made from the incomplete data pvails.é 
5 1 en tinn 
is that the ore shoot will contain about 1 percent tin; on this assuspe” 
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the stopes on the 200—foot level would produce 14,490 pounds; if the same 
craje vere used and it were assumed. that the shoot extended to tne 300-Toot 
level, the block between the 300- and 200-foot levels would contain an 
siiitional 20,900 pounds or a total of 34,400 pounds of tin. As these 

fivures are based partly upon incomplete data end partly on conjecture, taney 
lo not justify much confidence. 


Duncen states thet the shoots of greisen are lenticular in depth, and 
‘izure 3 shows a split in the dike on the 300 (275-foot) level. Moreover, 
mly part of the dike materiel contains tin. 


Sinking the shaft to find new ore shoots or to ascertain that the ore 
orced above persists downward, would appear justified only if the need for 
in were imperative, 


Should it be desired to make an assey map, pull the material broken in 
ce c00-foot stopes, mine the vein between the 300- snd 209-foot levels, or 
ink to a lower level a complete new surface plant would have to be installed 
irst, the mine dewatered, caves caught up, and the urderground workings 
2caired. 


Estimates of the cost of rehabilitating the mine must be based mainly 
1 conjecture, as tne condition of the underground workings is not known. 


A satisfactory surfece plent would cost about $%,800 installed, as 
‘llows: 


Gasoline-driven hoist, installed including foundation . $1,700 


Sink ine pump Al Pay VON: cesecerd ind e:ere- nce Wi tro, S10 Wee een sie ess 525 
Skip, 20-cubic foot capacity .cccccccvccccssrececrs er 220 
okip rails, 700 feet e®ecseoaeeseeseesteeeaetreeheees se @eee0neeesee¢ee#es¢s @ 128 


CA Peau kodicte turer aa ae eae oe REG Eee eee eee ees 145 
Water column, 3-inch, 250 feet et $41.68 per 100 feet 
Avie ld ne) Fre Hb wicca wba tise a ware Wie were are ane ewe ete 173 
Air line for shaft, 2-inch, 350 feet at $20.25 per 100 
feet including freight wcesccecsscnssccvccsessecccsese 130 
Hoisting cable, 5/é-inch, 500 feet at $0.225 ...ceceees 113 
Blacksmith-snop tools seccecsececsccccccvevvcecevevsecs 175 
BENG: COOLS s44 assess eee chew hes awe es ree er eT ee ee 25 
HOGG: “TOME sera gigas iasa sa we As ed Wea obs ath er ree rele @ are ave tee ok &5 
dopo Gd bola cra ree eee ee er ee ee ee eee eee Ore ere re eee 250 
ai SCE LIONCOUS. iu ueck:4ie/ess Soke 6 vise We we Sa WAVES ON Cis 0e Siw alee srs 100 
PTO Gah Li, “ete a este ear'o te Savers wale lar Seo e aera 8 Soe See ew wees 3,709 


Air for the pump would be supplied by a porteble air comnressor, which 
cabl:r could be rented for $75 per month. 


The cost of a surface plant that could be used later for regular mining 
‘ations would be as follows: 
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Caterpillar, 20-hp. Diesel-electric, instnlled ....... $5,934 
Compressor, 510-cubic foot canacity ($1,640), jaglalied 1,340 
Hoist (1,083), installed ee@eaeseoeveeensveeseevev4aesvesenweee eoeeesa 1,345 


Air receiver, 21/2 by 7 feet crccccccscscees sristenaste oe Wis 150 
Water column...... wee Siateerata aie Gea ees Sei la S a  e 173 
Air 1ines. (00: fee: casneoea tind ee cowuw Rae ees siecbareawee 260 
Hoisting cable wscccccuccncdvcrcvccvnsccsace baa Greig leecavess 113 
SLACKSML th SHOD wivet% sos eee eww e.e wet eeks Terre ee 175 
anid WOO 1: -enswanss aieerainne ea selieeteaweawes Re wee eee 100 
Pd OA TE oy Go ces acig rat aie a ws cece alee ear eices Becone op eid: iS enero Sera % 500 
OL Os Setetevene: eae ee Glace we ilaueee wie wiw Seale tew ei were, aie ee re ee eee ss 220 
BVeGOn, Cars. aes wiieak ss ee MOC wEGeeee Bes Pe eee err einer 385 
1 jackhammer ~ Bone Ie anaes ecawaeede i uumnenueten: 215 
A eC eam Mey - ace 64: abia savas evrk “Sees wo ertena oe ia eater el 4@E «ore we wees 00 
L drilling column ceccccccccscccsccerecscccseacveneccsecs 80 
Drill steel, 2,000 pounds cicccccnccascrcenecosesecnene 209 
MALSCOEL LAM COWS: 16 scare: witeve. aie. ae Sateen! 9 pace 08. w Weel e- a ooei W eee eer esa os 500 

OU Ad..:4 6 Gee ais ve wea teewew ae eee Oe bis Sah weasewae cess: LeyeoU 


Althouzh the main shaft is blocked near the collar, there is no surface 
evidence that it is badly caved. According to Palmer the water level is 0 
feet below the collar, and tne water was bailed out daily when the mine ws 
operating. 


As the mine was being dewatered the sheft would have to be renaired ari 
equipped with track and water and air lines; the 200 and 300 levels could t: 
reopened and equipped when reached. The cost of this work wuld be $5,00 t: 
$10,000 depending unon how badly the ground is caved. 


The next step would be sampling and naking an assay med. Samples cut 
by hand at 5-foot intervals, would cost about $6.50 each, including asseyiz:, 
to which must be added hoisting and pumping expense of about $7.50 per day. 
The cost of drilling and breaking samples weighing 300 pounds would be ato-t 
$19.55 each, including concentrating and assaying. If 159 such samples wre 
taken the cost of sampling would be about $3,000. 


If the results of sanpling were favorable and more ore was to be 
developed, the shaft would be sunk another 100 feet and another level rum. 


Shaft sinking would cost about $80 per foot and drifting $15 per foot; 
all surface labor and suvervision would have to be charged against the 
sinking and drifting. 


Coats 


The Coats dike is about 1 1/2 miles southwesterly from Hill City. I+ 
was discovered by Georse 7. Coats when he was a boy and located by his fatze 
S. H. Coats, on Septemoer 13, 1834. It wes sold to a New York compeny herie: 
by Samuel Untermyer; this commany sank a 110-foot shaft and later (in 18c°) 
sold the cleim to the Harney Peak Tin Mining & Manufacturing Co. The cixe 
1s on one of three patented claims. 
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The Coats was included in the Cowboy -rovy when it was overeted by the 
‘omney Peek company. Thuis commanyr built a railroed spur to tne ground and 
‘nk a new 4OO-foot shaft. A small stope of feirly rich ore was mined out 
2 the 60-foot level in 1525. Later the zround was ecquired by John Kennedy 
f Fniledelnnia ana presuravly now belongs to his estate. No work has been 
one on the property since it wes owned by the Harne:s Peak company. It was 
nspected July 16, 1938, by the author, who was eccompanied by George Coats. 


_ The cevelopment rork consists of a 6- by 12-foot shaft 400 feet deep, a 
~ ty Sfoot shaft 110 feet deep, end We by 6-foot adit 20 feet lons with a 
Sefoot open cut in front. (See rig. 4.) 


Drifting Las been done on tne 69 and 109 end, voessibly, other levels. 
no main shaft is timbered solidly to a depth of lo eect, where it is blocked 
ith trash. The water level is at 59 foet. Thonasc¥/ states | 


A shaft has been sunk on a ledge, wiaicn is from 5 ft. to 8 
ft. wide, reer the surface. At the 60-ft. level it retcins its 
size for 1e0 ft. south of tne sheft, but to tre north of the 
shaft for 100 ft. in length it is mucn smaller and in the end is 
very smell anc noor, At the 1le5-ft. level the ledre is atout 6 
ft. wide for le? ft. in lensth to the south of the shaft, and 
beyond this for €0 1't. in length it is much smaller. To the 
north of the shaft at this level it is only from 2 in. to 6 in. 
wide for 70 ft. in lenstn. At the 225-ft. levet tiie ledge is 6 
ft. wide for ebovt 100 ft. in length, and for the remaining 400 
ft. driven at this level it is very small and poor. The shaft 
is sunk to the 400-ft. level, but the ledge has not been seen be- 
low the 225. Judging from its apperrance there, I should expect it 
will be found to be smaller at the deepest point. Samples taken 
from the large heans at the surfece vroduced 18 1b. oF black tin 
per ton. 


Tre Coats dike at the surfece is 1 to 6 feet wide and about 200 feet 
re; it dins 75° to the east. The vein at the collar of the 400-foot shaft 
6 feet wide and at the other shcft, 4 feet; where cut in the adit, it was 
Toot wide on the north side end = feet wide on the south. It does not show 
sediately above et the surface. “The dumn of the 400-foot shaft consists 
stlier oF schist. Coats oe. however, that the vein was faulted 10 feet 
t2¢ LOO-foot level and that the shaft below was in the hanging wall. Most 
the vein material is iy 


wne Cassiterite in the higher-erade material is associated with pearly 
ae In places the dike contains seans of graphite. Coats reports that 

iy hishegrade boulders were havled away, some of witich contained slabs of 
ee as larse as 4 mon's hand. 


The cump of the shaft at the lower end of the dike contains about 1:00 
500 tons of vein materinl tiet shows a little cassiterite. A sample of 


TUhouc. Jodia. Gea on en ieee Ee CA a ee oe 
Thomas, Josiah, Harncy rea: Tin ines: Eng. and Min. Jour., vol. 54, 


1892, p. 514, 
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the dump taken by Palmer wns of millinz srede. ‘The writer chipned a semle 
6 feet across the vein at the collar of the 490-foot shaft: a 6 Arch steed 
containea visible cassiterite grains. The sample assazred 0.08 percent tir. 


Possibilities of Future Production. — On the basis of present inforrs- 
tion, this mine dees not anperr to be very promising for future production 
from the zones and horizons so far exnvlored. The old-timers in the district 
have no stories of ove having been found in any of the lower levels. Provetl; 
ahout 190 tons of vein material of milling grade could be sorted from the im 
at the 110-foot snaft. 


Although nearly 50 years old, the main shaft does not anpear dbodly 
caved; at least, there is no surface subsidence around it. To ascertain the 
extent and grade of the denosit the main shaft would have to be cleened sit, 
dewatered, and retimbered. A surface plant, inc™ding a rower plant, hoist, 
end pump, would have to be installed before wor): could begin. The cost of 
the surface plant end necessary tools would be ee $3,300. Retimbering 
and renatring the shaft would cost $15 to $50 ner foot, depending upon hor 
badly caved it is. Reopening lateral workinzs would probably cost $5 to él 
per foot. 


After the workin:s were reonened the next steno would be to sazaple tuze 
veins; the cost per semple would be about $10.25, The best sample interval 
on tne narrow vein would be 5 feet. Apparently ebout 150 feet of driftiz 
has been done on the 100-foot levels; the footase of drifting on the lover 
levels is problematical but vrobably is small. 


Gertie 


The Gertie is on one of two patented claims; it is on the highway anc 
the Burlington Railroad about 1 1/2 miles south of Hill City. 


The Gertie claim wus located in August 1233 by Coats and McClure. Te 
zulch below the vein was rleacer-mined for stream tin. It was part of the 
Harney Peak holdings and later was obtained by E. C. Johnson, who operated 
it in 1908 as the Gertie Mining & Milling Co. This company built a nill tM 
made no appreciable production. The last recorded owmer was the Citizens 
Bank & Trust Co., which is now defunct. No title is recorded at present. 
The author, in company with George WW. Coats, visited it July 16, 1938. 


The Harney Peak company sank an inclined shaft to the HOO level, raz 
dvifts in both directions, and broke st at quantities of pegmatite, most of 
wiich remained in the stoves in 190%, Levels were run et 100 (70), 20, 
300, and 400 feet; stoping was done on all levels. 


Some of the "swell" from the shrinkage stones probably was milled or its 
Harney Peal company; 1.8 tons of concentrate (see table 2) was produced oy 
the Gertie Mining Co. 


el/ Hess, F. L., Tin, Tungsten, and Tantalum Devosits of South Dakota: ol. 
Survey Bull. 320, 190°, p. 1136. 
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Jchnson sank the shaft to tue 500-foot level, where it nas reported 
trat the dike wes more than $ feet thici, but tne quantity of tin was 
disappointing. The surface work shown in figure 5 was also done by Johnson. 
A 200-foot adit has been run to tne shaft on about the 70-foot level. 


The hoist was set at the collar of the shaft, and hoisting wes done to 
tne (0-foot level. All surface equipment has been removed from this mine, as 
from the other tin mines in tne Southern Hills. 


At the surface the width of the vein is 1 to 4 feet and averages about 
1/2 feet. The dip is 45° to 78° to the west. The 500—foot shaft is at the 
uth end of the outcrop. The vein is 18 inches wide at the collar of the 
naft and narrows to 1 inch at 20 feet; at the 70-foot level it is 2 1/2 
eet wide. The pegmatite extends 20 feet to the south of the shaft on the 
dit level. A stops 35 feet long in which 3-foot stulls were used extends 
lmost to the surface just north of the shaft and is full of broken pegmatite. 
ue 70-foot level is caved beyond the stope. At a noint 150 feet to the 
orth of tne shaft tle dike is faulted 25 feet to the east, and from there 
or about 300 feet it is disclosed by cuts end trencnes. 


A small vegmatite outcrop is in line for about 300 feet with another 
crosure about one-fourth mile to the north; the two nortnern outcrops do 
)t contain any tin. 


Scattered crystals of cassiterite were noted in the outcrop in the 
uth segment of the dike and to the north end of the trench on the north 
sment. A 15-foot semple was taken along tne dike on the 79-foot level 
low the stope and on the opposite side of the drift where the average 
dth of the vein is 20 inches. No cassiterite was noted in the vein where 
e sample was taken; the assay showed 90.901 percent tin. 


ost of the dump at the adit has been hauled evey for road material. 
ats found several nieces of the vein matter containing cassiterite 
ystals in the remaining part of the dump. 


According to H. G. Mills, who worked on the 420-foot level of the mine, 
-00-foot drift 4 to 5 feet wide was run on the vein, and evidence was 
ssented in a lawsuit that the vein contained an average of 0.25 percent 
1 for the full distance. He also states that on the %00-foot level one 
‘tion 4O feet long and 5 feet wide contains high-grade tin ore which is 
lin place. 


Eeas stabenece! 


The dike was probably injected between the foliae of the 
schists in a pasty condition, and tne stresses developed through 
its being forced into place were not equal at all points, so that 
here and there the schists forming the sides of the dike were 
pressed almost tozether and in places met, squeezing out the veg- 


fess, F. Le, work cited in footnote el, po. 135-137. 
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metite for sore cistence. This left tne aike in irre-~clar lens- 
shaned bodies. The dirferent nneses are excellentiy si:om in 
the Gertie workings, and a zood illustration of tne ohase in which 
the dike is wholly narted wes printed in an article by Artnur J. 
ierse. 23 aaa similar vhases are shown diagrammatically in 
fissure ie dravn from a szeteh of e quartz vein in the Forest City 
mine. Theat the squeezing took nlsce before tl.2 crvstallization 
and solidificction of the dike was commleted is snown by tne fact 
thet there is no noticeable distortion or crushing of the crystals. 


The pegmatite, like all the pesmatites of the region, is 
lisat-colored and fine-grained through most of the cine. The 
quartz is glassy, partly colorless, and nertly witn a slizht 
smoky tinze. The feldspar is probably eieite in the main, thouzh 
a thorough examination has not been mace. The micr is muscovite 
anG is peculiarly clear. In places tne small books are almost 
as trensparent ss auertz, shovines that trere has been little or 
no bending or crusnins of tne rock since tne ecrzvstallization of 
the minerals. Orssiterite and tovrmeline occvr in smell emourt 
as accersory minerals. No otiers are visible in the snecimens 
collected, bezrond a few small briznt-green stains in the muscovite 
and « few rust stains. The dike is in pleces "frozen" to the 
walls, and silicificeticn extends into tne schist an inch or crore. 


The cassiterite is dsaik brown in thin sections, but eppears 
to be blac’: in ti:e roc’:. The prrticles ave of irrecular shape 
but tend to elonseted tabular forms which vary in size with the 
texture of the peem..tite. In tne fine-ereiner ~ortions of the 
dike the cassiterite is in minute particlis which may be barely 
visible. In the cosrser portions of the dike the particles reach 
en inen in leneth, tiree-eisiths of an inch in tiicimecs, and 
tro=thirds of an inch in width. So far as seen the tourneline 
also is black, and beine in small eeriaicles 4 it is with difficulty 
distinguisned from erssiterite. It does not seen to accompany 
the cassiterite in the coarser perts of the dixe but occurs iz 
the finer-erained orrts, whien makes distinguishment more diffi- 
cult, particulerly es the tourmaline crystels are short and those 
of cessiterite are slonrated as connared vith the usual habit of 
these minerels. 


The cassiterite occurs in shoots which ernnrently are not 
very continuous in any direction, and no rules are known for 
their occurrence. In this dike, as in the other tin-—bearing 
peematites of tne resion, many varts seem to be practically 

erren of tin. 


Tne rock is easily crushed, and ade from the savine of 
slimed cassiterite Ane seule the poo t difficulty in handlinz 
the ore arises from the lerze amcunt of mica it conteins. 


mn 


A. J., The Harney Peak Tin Mines: 


1894, p. 463. 
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‘igure 7.- Diagram of quartz vein in Forest City mine, 1.5 miles east of Oreville, S. Dak. 


(After Hess.) 


Figure 8.— Sketch showing 
tin-bearing pegmatite 
dike in face of cut at 
Mohawk vein near Hill 
City, S. Dak. 
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rossibilities of Future Production. — The Gertie dike apnears to hrve 
teen tully develoved by the earlv overators. Altnourh the vein conteins 
cone cassiterite, known exvosures are or low grade. It is doubtful if the 
troken vegmatite contains over 4 or 5 pounds of tin per ton. 


Not enough data are available to permit en estimate of tne size of the 
tin-bearing parts of the vein. From an inspection of the outcrop, long, 
tarren stretches would be expected. A sample taizen of the only accessible 
sxxnosure of the vein underground was practically barren of tin. The only 
‘av to determine whether or not the broicen ore in the old stones contained 
ay tin would be to draw it out. 


Refore any work is cone underground the outcrop should be sampled at 
~foot intervals; 90 sauples at $6.50 each would cost about $585. The 
esults of this sampling would show the quantity of tin in the vein at the 
urface and would be indicative of underground conditions. 


The next step would be to reopen the 70—foot level. To do this a new 
rack, car, and hand tools would be required. Catching un the caved parts 
f the drift would be more expensive then drivinz it in the first place. 
le cost of rehabilitating 400 feet would probably be $4,000. 


If the results of the work on the 70—foot level were encouraging the 
‘xt step would be to unwater, repair, and timber the shaft and lower levels 
‘ogressively. 


From its appearance at the surface and at the adit level tne shaft does 
t seem to be badly caved; it has been standing without attention for 20 © 
ars. Water from the shaft is runninz out of tre acit. According to Hess, 
larce part of the dike was stoned. The back would be nartly supported by 
e broken ore that was allowed to remain in the stoves; larzce stulls were 
ed in the one stone that can now be seen. It is probable, however, that 
isnt has developed on these stopes, and recovery of the broken ore would 
more expensive tnan mining in virzin ground. The one level) accessible 
3 caved under a stone. 


A complete surface plant would be needed before the shaft workinss were 
aired; this would cost abnut $3,500. Repairing the shaft probably would 
it $10 to $50 ner foot, depending unon its condition. The cost of 
‘toring the lewer levels, if they are badly caved, would averaze about $15 


' foot. 
Tenderfoot 


The Tenderfoot mine is in Custer County on the Eurlington Railroad and 
Deerfield—Hill City road, about 9 miles from Hill City. The deposit is 
of «< group of four natented claims, the Japenzy, Czar, Ozer No. l, and 
rNo. 2. It was port of the Harney Peak holdings and later was acquired 
+. C. Johnson while he owned the Gertie mine. Bert Robinson, Custer, S. 
», states that he has held title to the patented claims for the past & or 
fears bry virtue of 2 tax sale by Custer Covntz. 


? ee ae 


Google 


I.C. 7069 


rm 


_ 


he ground was inspected July 31, 1938, in comnany with Hobdirson x 
H. G. Mills. 


the development comurises e 500-foot shaft, two adit crosscuts toit, 
and driftinz on tyo levels. According to Robinson the lower adit is“: 
feet lons to the vein; drifts were extended 300 feet in either directio. 
the limits of the dike. He furtner states thet 35- or 4O-font raises wr 
driven in three or fovr places. The lower adit extends from the leveds« 
the creek bed at an altitude of 5,635 feet. The altitude of the collaro! 
the shaft is 5,860 feet end cf the intermediate adit, 5,739 feet. The si 
and unper adit are caved, but with the exception of one fall the lower ai: 
is accessible. <A railroad spur was run to the portal of the lower adith 
the eerly days.. A steam engine and commressor were instalied and tuillix 
erected at this plece. 


The leneth of the dike at the surface is ebhout 500 feet as traced y 
outcrops and float. The shaft was sunk and raised on the dike. At the 
collar of the shaft the ditxe is acout 9 feet wide: the strike is N. 31, 
and the dip 60° to the east. Thomas¢t/ states: 


some very rich bovlders -— richer for tin than I observed ir 
any part of the rroperty - are scattered over the surface. The 
Japanzy tunnel, driven 1,009 ft., intersected the ledze 300 ft. 
below the surface. This tunnel has been continued southward on 
the ledge 600 ft. For about 700 ft. in length the ledge is from 
6 ft. to & ft. wide, pet for tne remainder of the distance to the 
end it is small and poor, being only from 2 in. to 4 in. wide. 
In the northern tunnel, which has been driven 400 ft., notaing of 
value has been met with. 


The slope below the shaft and unper adit is covered with floet pests. 
but no tin could be found in it or in the part of the outcrop examined. 
Avparently, little driftine was done on the upper level as tne upper ats. 
dump contained relatively little dike material; the ne,matite containes ™ 
tin. No tin was found in nlace where the vein was exposed in the upper 
part of the shaft or in the dump from the shaft. The shaft was startec 
the hanging wall where the top of the dike is covered with about 6 feet of 
overburden. Only about 59 or 60 tons of ledze matter had been hoisted +2¢- 
the shaft; it is blocked at a depth of about 35 feet. 

A larze part of the lower dump hes been hauled away for road materia 
A diligent search revealed a few fragments of pegmatite that containec 
cassiterite crystals. 

Apyarently the occurrences of cassiterite are sparse and widely Se 
The few particles of cassiterite found, however, were relatively large: 


wnt f= 
or 


According to Coats a boulder weighing 2,200 rounds, high 2 tains 
shipped from the upper claim of the group in the early days- 


Thomes, Josieh, terney Feek Tin Hines: Eng. end iin. J 
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According to Steve Ainsley of Custer, who worked in the upper adit in 
1390, five or ten 25-ton cars of dike material were shipped to the mill, all 
fron development work and mostiy from the unper tunnel. Ainsley is of the 
yinion that no stoping was done. 


Apparently not more than 250 tons of pegmatite has been shipped from 
cne property; the percentage of tin it contained is not know. Available 
nformation indicates that the vein has been explored on two peonent but no 
‘ommercial ore has been found. 


Possibilities of Future Production. - If the mine were investigated for 
possible future emergency production of tin the first step would be to 
anole the parts of the vein in which tin could be identified by sight. The 
over adit could.oe reopened at comparatively little expense. The samples 
nould be taken across the vein at 5~foot intervals; the cost per sample 
ould be about $8.25. 


Addie 


The Addie mine is on tne old Hill City—Keystone road about 3 miles from 
ill City. It was a part of the Harney Peak holdings and is now held by the 
»w Eldorado Mines, Inc., Repid City, S. Dak. (Dr. P. Kersten, president). 
le Mine is on a vetented mining clain. | 


The development work comprised an 800-foot three-compartment shaft (now 
ved), drifts, and raises. Tne work was done by the Harney Peak company. 
is reported that the shaft was sunk on a straight line and that the dike 
woich it was started was lost in the lower levels. A raise was run to 
e surface from the first level <0O feet south of.the shaft. 


Then the mine was inspected by Thomase? lan 169¢, the conditions under- 
ound were as follows: 


Large boulders, some of which are rich in tin, are scattered 
over the surface. Fumnping, hoisting, and air-compressing machinery 
kave been erected on this mine, and a shaft has been sunk to a 
denth of €00 ft. The 135-ft. level is driven 7CO ft. and the 
ledge, which is of a granitic character with a good deal of mica, 
varies in width from 6 ft. to 9 ft. for 200 ft. in leneth. In 
the remainder of the 500 ft. driver the lode is either very small, 
being only 3 in. or 4 in. wide, or is composed principally of 
scnorl with scarcely any tin. At the 2OO-ft. level the ledge in 
some places is ° ft. wide, but for the greater part of the dis- 
tance driven it is very anali and of no value. <At the 300-ft. 
level nothing has been discovered for the whole length that will 
pax’ to work, and the ledge, which in the upper levels was from 6 
ft. to 10 ft. wide, has dwindled dow to a small leader of 1 in. 
or 2 in. in thickness. In the southern end, which is now being 
Qriven, the leader has increased in size but does not contain 


“Thomas, Josiah, work cited in footnote ol, , pe 513. 
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much tin. At tne 400-ft. leve?, which is driven 200 ft. south of 
shaft, there is merely a wall, with sometimes a very small leader 
on it. Crosscuts are now being driven east and west in order to 
prove whether the ledze has deen shifted from its usual dip, tt, 
although these levels have been driven 70 ft. east and 60 ft. 
west, nothing but country rock has yet been met with. The ledge 
has not been seen below the 400-ft. level, but the shaft is sunk 
cOO ft. deeper at a greater inclination than the ledge so that a 
crosscut will have to be driven east at tne 600-ft. level in order 
to intersect it. 


A railroad spur was extended to the property, and ore bins were con- 
structed. The remnants of the ore bins are still on the ground. The aiziz:: 
plant and equipment have long since deen renoved. 


The dike at the collar of the caved shaft is ebout 6 feet thick. The 
strike is to the nortlieast and the din about 65° to the northwest. Kost o! 
the workings were in schist, but a dump containing about 1,509 tons of 
pegmatite has been kept separate. A hundred or more tons of the dump have 
been heuled away, probably for road material. A few pieces of pegmatite 
containing tin were noted on the dum>. James H. Smith of Hill City, wno is 
interested in the company, sorted a few tons of ore from the dump and haule: 
it to the custom mill of the Black Hills Turesten Co. at Hill City. about 2 
years ago. Doubtless most of the tin-bearing material exposed was removed 
by Smith. He states that sorted material that he hauled away ran 2 1/2 rer- 
cent tin. Probably an additional 100 or 290 tons of peematite running l 
percent tin or better could be sorted from the dump. 


It is reported that the Harney Peak company milled a few carloads of 
ore from this mine. 


The property was visited Auzust 1, 1938, in company with James N. Sritt 
end H. G. Mills. 


Possibilities of Future Production. —- Apparently the dike was fully ei- 
plored by the underground workings to a depth of 400 feet and the cassiteri» 
bunches were small and widely scattered. 


The main shaft, which is about 50 years old, is caved; a large crater 
exists at the surface. From its appearance a new shaft could be sunk for 
less than it would cost to reopen the old one. 


White Whale Group 


The White Whale, Colossal, La Grande, and Mewonitok claims have teen 
patented as the White Whale group. The group was a part of the Harrey Peck 
holdings. The claims have been sold recently by Penninrton County for tack 
taxes; the Mewonitok claim wes bought by Victor T..Jenson and Ceci beciear 
of Rapid City. The titles to the other claims were not checizea, Tre grour 
is near the old Hill City-Keystone road, about 1/2 mile from Hill City. 258 
Harney Peak company did the development work on the claims, except for a > - 
foot tunnel which was run by the National Tin Corporation in 1920. 
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The groun was visited August 3 with H. G. Mills. A map was not avail- 
yle when the claims were inspected. Mills pointed out dikes and gave their 
Ie Se 


Colossal. ~— The Colossal dike is the nearest one of the group to the 
chwoy; it is 10 to 15 feet wide. A 20~foot shaft has been sunk in the dike 
1aridce and a 75-foot adit run southeasterly on the vein toward the shaft 
‘on the lower end of the dike. The adit :s caved, and no tin was found on 
i¢ dump. A little cessiterite was present in one spot in the outcrop near 
ie shafte 


Vewonitok. —- The Mewonitok dike is the second one from the Colossal: it 
8 feet wide and cuts across a small gulch leadins toward the highway. It 
rikes southeast-northwest and ic nearly vertical. A 300— or 400-—foot 
ift was run, e 4O-foot shaft sunk in the main dike, and en open-cut run in 
3-foot parallel dike about 50 feet away. The adit probably extends to a 
int opnosite the shaft; it is caved at the portal. The shaft was cleaned 
t about 1910, No tin was noted on the adit dump or at the shaft. 


About 1 ton of pemmatite, apparently excavated from the solid, was piled 
the dump of the cut on the 3-foot dike; it contained 3 or 4 percent tin. 
tin was found in place. According to Mills, a few boulders of tin ore | 

2 below the 8-foot dike were included in the 50-ton shipment to Encland, 
t there has been no other production. Some boulders of tin were also 
ind across the gulch, but a vein wes not disclosed. 


Thite Whale. ~ The Wnite Whale dike is up the hillside and parallels the 
ronitok. It is about 15 feet wide and 200 feet lonz, outcrops boldly, and 
isists of elessy quartz with narrow lenses of feldspar containing seams of 
‘ae A 75-foct incline shaft has been sunk on the footwell with a crosscut 
the hanging wall; it is still onen. The incline on the ledge starts at 

then flattens to a 45° slope. ‘The footwall is very well-defined. The 
uotry rock is schist. Cassiterite was associated with mica in a few frag- 
ts of vein material in the dump; one specimen of necronite contained cas- 
erite. No tin was founc in the outcron. 


Possibilities of Future Production. - ..s no tin was noted in place, 
pling the outcrop would not be justified. If future work were contemplated 
first step would be to put a ladder in the White Whale shaft and examine 
dike for tin occurrences. Parts of the dixe where tin is visible should 
1 be sampled. Tie next step would he to clean the adits on the Colossal 
kewonito’: dikes and the shaft on the Mewonitok and to sample parts of 
vein containing tin. The rocx is hard, and probaoly only the portals of 
adits are caved; they conld be opened up foi about $300, the shaft 
med out for about $250, and samples taken for atout $15 each. 


Mohawz 


The Mohawk mine is on a 790~ by 1,500-foot claim on Allen Gulch, one- 
‘mile west of Hill City. The Mohawk claim is the only one of a patented 
p of six claims on which tin nas been found. The Mohawk was located in 
st 1833 and was the first location.of tin in the Hill City district and 
second in the Black Hills. 
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The Mohawk was a part of tne Harnev Ferk company holdings and was 
worked by that company. The groun of claims is now owned by Pennington 
County for nonpayment of taxes. It was advertised for sale in tne avtum of 
1937; but there were no bidders, as a mirimum price wes set by the county, 
The previous owner was tue Netionel Tin Corporation. The Harney Feak 
company built a railroad snur to the property. 


The ground was inspected by the writer July 16, 1938, in company wita 
George W. Coats. 


The development work is as follows: 


No. 3 shaft, 18 by 3 by 26 feet deen. 

Cut, % by 5 by 6 feet deep. 

Shaft, 4 by 6 by 10 feet deen. 

Shaft, 4 bv 6 by 10 feet deep. 

Trench, 3 1/2 ov: 2 by 75 feet lone. 

Cut, by 35-by l2-foot face. 

No. 1 shaft, 5 by S by 100 feet deen caved. 
No. 2 shaft, 42 feet deep, caved. 

Cut, 6- by 6- by 5-foot face. 


In addition, several hundred feet of driftine nns been done from tre 
shafts. 


The surface work and sinking of No. 2 shart were done by the Harney 

Peak company. (See fig. 6, p.2+) In 1917 the National Tin Corporation 
cleaned out the old workings; the No. 1 shaft was sunk, and 600 feet of 
drifting was done. According to A. L. Palmer, of Hill City, who was rine 
foreman, a drift was run 350 feet to the nortnwest, of which 120 feet wes 
along the vein. <A raise was run 86 feet to the surface shorn on figure & 
as shaft No. 3. The old company workings were extended to the soutn, ané ts 
stope which is now open at the surface was mined and the ore milled with t:s: 
from the Cowboy. This was on a small ore shoot that raked at an angle of 
about 45° to the northwest. 


Ecuipment ccnsisted of a steam boiler, air compressor, and hoist, whict 
have been removed. The Harney Peak company built a railroad spur to the 
property. 


The Mohawk is one of the small pegmatite dikes. It is 1 to 4 or § feet 
wide and about 550 feet long. The vein pinches and swells. (See fig. 8.) 
It strikes easterly and westerly and divs 60° to 75° to the north. The sch: 
country rock has the same strike and dips about 45° to the south. For stot 
200 feet isolated crystals of tin can be seen in the outcrop. Any materia! 
of high enough grade to mine has, of course, been removed. Where discovere- 
just below No. 1 shaft, the vein outcropped to a height of 6 or 7 feet; the 
outcrop was a zood grade of tin ore. According to Coats, boulders in the 
gulch contained as much es 50 percent metallic tin. Although isolated 
crystals of cassiterite are found in quartz at the southeast end apparently 
the ore, as indicated by float, consisted principelly of mica and cassiter:** 
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‘in quartz. The ore occurred in a short, small, irregular lens in the dike. 

4 few scattered crystels have also been found in the schist at the edge of 
ine vein. According to Palner, tin-bearing pesmatite was found in the vein 
in the drift run to the northwest, but it was not of milling grade. Prenara— 
tions were made for stoning, but none was done in the drift. The permanent 
yater level is just above the 100-foot level. 


As the workings are caved and no records are eveilable, no estimate can 
te made of the tonnaze of ore mined. The grade wes probably about 0.5 per- 
cent of tin. Possibly several hundred tons has been mined from the clain. 


Fossibilities of Future Production. - About 350 feet of drifting has 
teen done on tne 100-foot level and 150 feet on the 4O-foot level. The ore. 
cloot, whicn outcropped, was stoned from the HO~foot level, but the drifting 
srered no other shoots. According to Palmer the vein was strong on the 100- 


“oot level. 


Available date indicete that no part of the vein disclosed in tne 
workings could be mined et a profit under normal prices for tin. 


The 4O—~ and 100—fort shafts are caved, and subsidence has reached the 
cvirtace. The sides of No. 3 ($6-foot) shaft at the end of the vein have 
clorghed and filled the bottom 35 feet. This shaft probably could be put in 
vorzing condition cheavccor than a new one could be sunk. Probably the drifts 
“re rot badly caved. 


to reopen the mine a new surface plant wovld be reauired. The cost of 
noist and other surface equipment for repeiring the shaft and clerning out 
se 100-foot level would be about $3,890. Timbering and repairing the shaft 
cold cost about £750. The cost of reatorias the drifts would be about $5 
er foot. The next step would be to sample the vein at 5-foot intervals, 
mich would cost about $8.50 per sample. Approximately 320 feet of the 100- 
“oot level is on the vein. 


If portions of the vein on the 109-foot level were found to be tin 
ing and the demand for tin were strong enough, the No. 3 shaft could be 


Sb 
eecened or a new shaft sunk from the surfece to exnlore the vein below this 
evel, Sinking a new shaft would cost about $75 per foot and drifts from it 
15 per foot. 


Tin Boon 


The Tin Boom mine is ebout three-eignts mile northerly from the Mohawk. 
re nroperty orisinally wes 1. part of the Harney Peek holdings; it was known 
s the General Harney claim and was included in a sroup with the Mohawk. 

.2 Tin Boom was held by the National Tin Corporetion, which did considerable 
vifting from the sheft (see fig. 9) but, accordinzs to Palmer, vith dis- 
oiwraging results. The fovr or five dikes on the property have been covered 
vy locations of various nauies at different times since the early days; in 

‘ly 1937 the ground wes held as the GoldenSlipper No. 1 and Golden Slipper 
". € lecations by Frank Fortes and I. M. Uppercu. 
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The ground was inspected July 16, 193%, in company with George %. Coats, 
| 


Development work consists of a two-corpartment shaft 6 by 12 br 1% 
feet deep with 1,200 feet of drifts and crosscuts as follows: 


Adit, 4 1/2 by 6 by 80 feet long. 

Cut, 8- by 10- by 15-foot face. 

Shaft, le by lé by 25 feet deep. 
Shaft, 6 by 3 by 20 feet deev (caved). 
Cut, 6- by 12- by 12-foot face. 

Shaft, 6 by 6 by 20 feet deep (caved). 
Shaft, 5 by 9 by 10 feet deep (caved). 
Sheft, 6 by 6 by 4O feet deep (caved). 
Shaft, 20 feet deep (caved). 

Stope, about 10 feet long (caved). 
Cut, 6— by 65~ by 12-foot face. 

Cut, 10- by 25- by 7-foot face. 


All surface work excent the 5— by 65- by 12—font cut was done dy the 
Harney Peak company. The National Tin Corporation sanic the 100-foot snaft 
in 1920 and, according to Palmer, did 600 feet of drifting and crosscuttics 
A 350-foot crosscut was driven from the shaft to the large dike. The mater 
level is 60 feet from the collar of the main shaft. 


The dikes are relatively short. The larzest consists principally of 
albite, is 12 to 15 feet wide at the surface, and is about 240 feet long: it 
outcrops prominently. At the 100-foot level, according to Palmer, the dire 
was 6 feet wide and 150 feet lons; it contained some tin on this level tt 
no important quantities. The feldspar at the northern end at the outcrov 
has some finely divided cassiterite speckled through it at one place; a 
sample assayed 0.02 percent tin. A few isolated crystals were noted in ac: 
and associated with mica. A 100-pound boulder consisting mostly of feldsze 
and mica was embedded in the overburden at the southern end of the dixe. 4 
sample of the best-anpearing meterial was eassecred end contained 3.30 perce: 
tin. The hignest-grade material, boti in float and in place, was associs‘- 
with the pearly mica. Except for some boulders that may have been gathere:, 
apparently no tin has been produced from the dike. Indications are thet 10 
part of the dike now in sight could be worked for tin. 


To the south of the main dike a quartz and pegmatite dike, 1 1/2 to 

y 1/2 feet wide, is joined at an anzle dy a 6-inch pegmatite dike. Spec: 
of vein material containing tin ‘were found on each of the dumps of the wre 
ings on this dike shown in figure 9; a few scattered crystals were fourd © 
place. At the intersection a small stope was taken out in the early days: 
probably 25 to 50 tons of ore was mined. The vein was up to 18 inches #ce 
in the stope. The large cut at the southern end is recent work; tne other 
openings were made in the early days. 


Tin was noted in one small spot in the l-~foot pegmatite dike near the 
shaft. 
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Possibilities of Future Production. - The best showing on the larze 
dike at the surface wes sampled and asseyed; the assay returns showed O.4 
pound of tin to the ton. The other dikes were mostly barren, and the quantity 
of scattered ciystals of cassiterite noted in ulace was insignificant. 


To explore the ground further, the first ste»n would be to unwater the 
100-foot level and investigzcte tne large dike cut on that level. Wraere the 
vein showed tin it should be sanmvled. 


The 100-foot shaft enneared to be in good shave to the water level. 
Doubtless it could be nut in working shape for a few hundred dollars. 


A hoist, pump, skiv, and car with hand tools costing about $3,800 would 
te reouired before the shart could be repaired and the level cleaned out. 


sanoles should be taxen at 5-foot intervals across the vein; they would 
cost ebout $8.50 each. 


Tin Spike (Annie No. 1) 


The Tin Spike (formerly Annie No. 1) is an unvatented claim adjoining 
-he Tin Eoom on the south seni one-half mile west of Hill City. The ground 
mas part of the holdings of the National Tin Corporation from 1916 to 1918. 
ne latest location was mode dy H. G. Mills ang George W. Coats July 15, 1938. 
-t was described as the Annie No. 1 by Hess. 2 26/ 


The National Tin Corporation sank a 16-foot shaft and ran an open-cut 
ith a 7~ by 30—~ by 7-foot face on an 18-inch dike in 191&. Two caved shefts 
n the south end of the claim are on a 6-foot quartz vein. One shaft is 
erorted to be 4O feet and the other 60 feet deen; they are connected by a 
rift 105 feet lonz. The uwover shaft has en inclination of 70° to the east. 


The 18-inch dike is about 100 feet long, strikes N. 209 W., and dips 
hout 60° to the east. A small shoot of tin-besring material is opened in 
ne dike by the cut end snert mace by the ra a Tin Corporation; it is 
cont 39 feet long and has a mexinum width of 15 inches. About 2 tons of 
composed pesmatite consisting mostly of ene end mica is piled on the 
-eft dump; an 8-nound selected samnle of the fines from the dump was panned 
d ylelded slightly over 1 cunce of tin concentrate. 


Other short outcrops of pezmatite barren of tin can be traced on a line 
to the Tin Boom. A small draw across tne line of outcrops was placer- 
ned for tin and a production of several hundred pounds reported. 


Tne quartz vein on the south end of the claim is 6 feet wide at the 
rface; at le feet it narrows to 18 incnes and anvarently widens out below. 
ams of mica cecur in the quartz on the footwall. Fron 100 to 290 tons of 
in matter has been stoped from a small shoot from the 4O-foot shaft. Some 


ness, F. L., Tin, Tunesten, and Tantslum Denosits of South Dakota: 
Geol. Survey Bull. 330, 1909, p. 146. 
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stoping mey have been dore from the drift. The vein contains a little 
wolframite, mostly in tne quartz, and a little cnssiterite associated zit: 
the mica. The vein also contains a little bismuth. According to Mills, tre 
National Tin Corporation procuced about 100 pounds of tungsten and a smaller 
quantity of tin concentrete from this vein. The ground was visited July 7], 
1938, in company of H. W. Mills. 


Possibilities of Future Production. - The small ore shoot on the 18-irt: 
vein averaged 1 foot wide by 30 feet lone and contained about 2 1/2 tons ver 
vertical foot. The 3-pound sample selected from the highest—srade material 
from the shoot, when panned, contained 1 ounce of black tin (equivalent to 
16 pounds per ton). The entire shoot would average about 3 pounds per tox 
or 7 1/2 pounds per foot of vertical height. 


Semilias (New Eope Nos. 1 end 2) 


The Samilias prospect comprises two unratented mining claims that are 
side by side in sec. 35, T. 15 S., 2. 5 B., about 1 mile from the Rapid 0:ty- 
Hill City Highway. The ground has been located from time to time since tie 
early days of tin mining in the Blacit Hills. It was part of tne Harney rez: 
holdings and is now held (1933) as the New Hone Nos. 1 ani 2 by B. A. Harte: 
and H. G. Hardesty, who live nearby on their mother's homestend. The 
Hardestys have been *eening up the assessmert vork for several years. 


Some ore fron tne vein on New Hope No. 2 was included in the 50—ton 
shipment to England made by the Harney Peait comrany, but as far as is knox 
no ore from either cleim was milled. 


New Hope No. 2. — The development work on New dope No. 2 comprises a 
cribbed shaft, y 1/2 by 10 by 100 feet deep (caved), a shaft 4 1/2 dy 10% 
4O feet deep, and e trench 5 by 4 by 20 feet long, done by the Harney Fess 
company, end a cut with a 7— br WE by 14-foot face made by the Hardestys, = 
have also cleaned end revaired the 40-foot shaft. The workings were de- 
watered to the 40-—foot level during the summer of 1937; the hand purp used 
is still in place. 


The country rock is schist similar to that at the Cowboy. The dike is 
avout 115 feet long and 1 to 4 feet wide and dins nearly vertically. It 
strikes N. 20° E. for 65 feet and thence N. 45° =, 


All the workinss are in the vein. The cut extends 30 feet to the rort: 
end of the vein and thence 14 feet along it; the face is 10 feet from the 
100-foot shaft. The cO-foot trench is rlong the vein between the two shart: 
The vein widens from 1 to 2 1/2 feet in the 14 feet exposed in the cut. A 
few feet farther south and for 40 feet the vein is 3 feet wide at the suri: 
The width of the south 40-foot segment ics 1 foot. 3B. A. Hardesty states t: 
the vein is 4 feet wide at the bottom of the 40-foot shaft and 2 feet wide 


at the bottom of the 100-foot shaft. 


The vein consists princinally of quertz with some mica. Most of the 
cassiterite occurs in the quartz. Tin has been found over a distance of 
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avout 65 feet, but the so-called ore shoot is only 30 feet long. Two or 

three hundred pounds of tin-bearing material is piled on the dump of the 

cut. Hardesty states thet it contains 3 percent tin; the cassiterite crvstals 
are relatively large. Oassiterite was noted in one place in the face. A 
sanple taken from the fsce by the author assayed 0.02 percent tin. 


The dumns from the two shafts are mostly quartz. Part of the auartz 
contains relatively larse crystals of cassiterite uo to l inch in diameter. 
Avout 4O tons of the dump nrobably contains 1 percent tin; 10 tons could be 
sorted out that run 2 percent tin. Hardesty claims that one sample of ore in 
vlace in the 40-foot shaft assayed 3 percent tin. | 


An old sheft about 150 feet to the west is on annther quartz vein, 
however no tin has beén found in it. It is on the line of strike of the 
dixe previously described. 


New Hope No. 1. - The develooment wor’ consists of a 50- and a 90-foot 
shaft about 30 feet epart on a quartz lens aporoximately 50 feet long and un 
to 3 feet wide. The lens is on a little mound in a flat; it dins 60° to the 
vest and strikes northerly end southerly. The ouartz is 3 feet wide at the 
collar of the south end of the 90-foot shaft but narrows to 1 foot at a 
lepth of 6 feet. At the other end the qurrtz is 2 1/2 feet wide as far dowm 
25 can ve seen (20 feet); Hardesty states that this width is maintained to 
che bottom. At the 50-foot suaft the width is 2 1/2 feet at the surface ond 
L foot at a depth of 15 feet. About 10 tons of quartz piled on the dumps 
sontains some small crystals of cassiterite; probably the auartz would assay 
yout O.5 percent tin. 


Four pits have been sunic on the line of strike to the north as assess-— 
ent work. One about 75 feet and anotner 150 feet awaz7 are in quartz, how- 
ver tne quartz contains no tin. 


Hardesty states thet about one-half mile to the sovth on open ground on 
.Yidge is another quartz lens as good as that on tne New Hone No. l. It 
as not inspected. 


Possibilities of Mature Production. ~ The part of the vein that contains 
in is ebout 36 feet lone, averares 2 feet wide, and runs about 6 tons to a 
oot of depth.. Probably "200 to 4300 tons of ouartz conieining 9.5 to 1 per- 
ent tin could be sorted out to -, depth of 100 feet. 


To investigate the New Hope No. 2 for future production tne first step 
suld be to sample the surface exposure and the next to unwater the shafts 
14 sample the vein where exnosed. Tne workinss probably could be unwatered 
"a hand pump, and a hand windlass could be used to clean out the 100-foot 
aft. This work probably could be done for $150. About 5 samples costing 
5 50 each should be taken at tne surface: 29 should be taken from the 100- 
10 t eee cay § fror the 4O-foot shaft at a cost of $11 each: the total 
mpling cost would be $340, 


If the price of tin and the results of sampling should prove satisfactory, 
1én a surfece plant costing about $3,200 could be installed and the 100-foot 
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shaft sunk another 109 feet, or until the quartz pinched out. The cost of 
sinking 100 feet would ve etout $7, 500. 


Sally Cavanaush 


The Sally Cavanaugh property consists of en unpatented claim. As far 
as could be ascertained the sround was open for location August 2, 1938, at 
the time of the visit. According to Cumnines© , however, the clain is 
patented. It was deeced by Mary E. McDermott to Patrick Prendergast, 
Octover 12, 18973 no further transfers are recorded. No location notices 
were found on the ground, and no work has been done for at least 10 years, 
It is about one-half mile fron Oreville. 


the development wor:: beginning at the north end comprises: 


Shaft, 4 by 4 by 6 feet deep. 

Sheft, 4 vy 6 by S feet deep. 

Cut, 6- by 12- by 19-foot face, across lead. 
Cut, 6- by 16— bs 1l4-foot face, across lead. 
Cut, 15- by 15- by 20-foot face, alonz lecd. 
Adit, 4 by 6 by 10 feet long, caved in schist. 
Cut, 6- by 50~- by 10-foot face, in schist. 
Caved adit in face of cut in schist. 


The lower cut and edit are below the end of the dike. The adit apnraren:: 
was started with the intention of drifting on tne lead at a cepth of about 
15 feet. The cuts on the dike start in the hanzing wall. 


The dike averazes sbout 15 feet wide, is avout 700 feet long, strikes 
N. 10° C., end divs 70? to the west. It runs along a steep hillside sloviz: 
in the same direction as the din and outcrors boldly for most of the disitsnte. 
The pegmatite is relatively coarse-grained. 


An oval area 4 feet alonz the strike end 11/2 feet high at its widest 
point in the fece of the 15—~ by 15- by 20-face cut, 10 feet from the top, 
contains coarse crystals of mica and cassiterite; the lens as exposed 
probably would assay over 15 percent tin. This is the histhest-erade show: 
of tin found in place by the writer in the Bleck Hills. However, no other 
tin was found either in place or on dumps of otner workings in the dike. 


Another dike outcrops across the canyon abov.t 500 feet distant and 
boulders of pegmatite occur in the canjyyon uvstresm from the Sally Cavenazs:. 


As far as is known no tin has been produced from the Sally Oavaneuzh. 
The surface is well-~exposed. 


The Sally Cavanaugh dike was visited in companv with H. G. Mills. 


Possibilities of Future Production. ~ If it were desired to explo 
dike the most logical develonment would be to extend the adit to the dixe a: 
then along tne footwall, as there is evidence that tin favors the foot oe 
dikes of the Black Hills. The cost per foot of drifting would be about §l:. 
27/ Cummings, J. B., and Lincoln, ¥. G., ..Tin Deposits in South Dakota: Fuc- 
lished by State aon ng Board, Brookings, S. Dak., asad. P. A. ore)- 
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Tin City (Tin Kinz) 


The Tin City claim is arout 6 miles soxrth of Eill City at Oreville. It 
wes held during the early days by Frank Herbert who did not sell it to the 
Narney Peak company; it is reported that he refused an offer of $30,000. 

The ground is now occupied by D. L. van Ness wno states that it was included 
in a patented 160-acre homestead. Van Ness purchased a tax title tq the 
homestead. According to Cummings the Tin City claim is patented.c& 


The development work on the westerly of two dikes consists of a 6— by 
6. by 4O~foot trench, a 6— by 6— by 10-foot shaft, and a 4- by 6— by 6-foot 
shaft. On the easterly dixe it comprises a caved incline shaft 7 by 7 by 
about 7O feet deep and a shaft 7 by 7 by 10 feet deep. 


The western dike is 4 to 10 feet wide and ebout 115 feet long, strikes 
northeast~southwest, and dips 65° northeast. The other diice, about 350 feet 
toward the east, strikes northerly and southerly and dips about 30° to the 
west. In the 10-foot shaft this dike is about 3 feet wide. It appears to 
be relatively short, but the outcrop is obscured by overburden. 


The pegmatite is coarse-grained, and the western dike-contains bunches 
of feldspar up to 100 pounds in weight. Hesse9/ states that a shoot about 4 
"eet in diameter carried considerable cassiterite, which, if present in 
mantity, undoubtedly would be worth mining. This showing apparently has 
seen dug out; only after e careful search was cessiterite found in any of 
ne fragments on the dump. 3 


The incline on the eastern dike is full of water. A vile of pegmatite 
eighing about 6 tons on the dump of this shaft conteins pieces assaying up 
o 3 percent tin, but the average for the 6 tons would be less than 1 per- 
ent. A few pieces of tin—bearing pegmatite were also noted in the shallow 
haft. The dike as exposed would not contain 1 pound to the ton. 


No tin has been procuced from the ground. ‘The dikes were visited August 
in company with H. G. liills. , 


Champion 


The Champion pegmatite dike is on the old Hill City-—Keystone road about 
miles from Hill City at Underwood's farm. It was a part of the Harney 
2ak holdings and is held under location by James N. Smith; the ground also 
1s been relocated by other parties. Tne dike is 700 to $00 feet long, dips 
9° to the northwest, and is about 5 feet wide. Five or six old cuts anda 
foot incline shaft have been dug along the dike. A little tin was noted 
, one place. A cut at tne northeast end contains some wolframite. 


It was visited August 1, 1933, in company with James N. Smith and H. G. 


/ Cummings, J. 3B., and Lincoln, F. C., work cited in footnote 27, p. 2d. 
/ Hess, F. L., work cited in footnote 26, p. 141. 
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Hardesty Homestead 


A 4-foot dike with a showing of tin occurs on the S. E. Hardesty Hoze- 
stead in sec. 36, T. 15, FR. 5 E., on the highway between Hill City and Rarii 
City about § miles from Hill City. The dike was covered by a mining clair 
belonging to Ed. Cleabourn in the early days; it wes not sold to the Earzev 
Peak company, and no tin has been produced. 


The development work comprises a 60-foot caved shaft and an openmt. 
Althoush tin is reported as taving been found in the dike, none was seen 
the writer. A sample of the dump from the shaft that was assayed showed 0:1: 
a trace of tin. The ground was inspected August 1, 1933, in company with 
B. A. Hardesty and H. G. Mills, both of Hill City. 


Tin Belle 


The Tin Belle dike vas covered by one or more mining locations in tke 
early days; it is now part of tiie Penalauna patented homestead, which belor: 
to D. W. Goodson. The honestead is 3 1/2 miles northeast of Hill City ani 
3/4 mile from the highway. The dike is 3 feet wide and has been develorpei 
by a 75-foot drift. About 50 feet awey is a 40—foot drift on an 18-inch 
parallel dike or spur of the wider one. 


Approximately €5 tons of peznatite on the duap of the 4O-foot tunnel 
contains specimens snowing isolated crystals of cassiterite; the dump 
probably would assay 1 or 2 pounds of tin to the ton. One specimen conta‘s- 
ing specks of cassiterite ws found in a 6—ton pile of pezmatite on the ix: 
of the 75-foot drift. 


Wide Dikes 


Two wide dikes in the Hill City area, the Mateen anc Tin Center, were 
included in the Harney Peek holdings and developed in a search for tin—bear- 
ing material. The Harney Peek company also did some work on the Etta and 
possibly other wide dikes near Keystone. As stated before, the first dis- 
covery of tin in the Blac: Hills was made at the Etta, and the first mill 
was built there. 


Mateen. — The ifateen is at Hill City about one-half mile southeast o: 
the post office. It was originally part of the Harney Peak holdings and nt 
is reported to belong to the John Kennedy Estate of Philadelphia. ‘The 
original claim was located in 1883. 


It was inspected July 15, 1938, in company with F. C. Lincoln and se*> 
E. Flavin of Rapid City and George W. Coats of Hill City. | 


The development work wes done by tne Harney Peak company. Beginning 4 
the north end (see fiz. 10) the work done is as follows: 


Shaft, 10 by 16 by 200 feet deep, caved at 4N feet. 
Sheft, 6 by 6 by 20 feet deep. 
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Shaft, 6 by 6 by 15 feet deep. 
Cut, 6- by 25— by 12-foot face. 
Cut, 25—- by 50~- by 20-foot face. 
Shaft, 6 by 6 by 20 feet deep. 
Cut, 12 by 20 by le feet deep. 
Shaft, 6 by 6 by 15 feet deep. . 
Shaft, 6 by & by 590 feet deep. 


According to Coats, the 200-foot shaft was sunk in 1659 and the last of 
the development work done 45 years ago (except cut for road material). Most 
of the dump of this shaft has been hauled away for surfacing dirt roads. A 
cut, shown on figure 10 but not included in the above, was run on the dike 
near the shaft for road material. 


The country rock on either side of the dike is schist with a slaty 
tructuree The schist strikes with the dike and dips 35° to the west. The 
ike extends up the side of the valley for a short distance and then forms a 
idge for the rest of the way. The lower (north) end apparently extends 
ander surface washe The lowest part of a western branch at the south end is 
sout 158 feet below the ridge. The dike strikes northerly and southerly 
id dips slightly to the east. It is about 40 feet wide and 375 feet long 
)where it splits. (See fige 10.) 


On the whole, the dike is not tin bearins and does not contain definite 
‘ones or areas of cassiterite. Although the dike was examined carefully 
assiterite was observed in place only in a few spots, and there sparingly. 
4 the 15-foot shaft on the south end a small patch of quartz and mica con- 
ained a few small crystals of cassiterite. A few scattered crystals were 
oted at two or three other locations. At one place in the main dike the 
imensions of a body of tin-bearing material that had been removed were 
vident. The ore body was 1 foot wide, 6 feet long, and 1 to 2 feet deep. 
ne development work anparently was started on the original tin showings at 
ne surface. 


Cassiterite was also found in float and in a few pieces of material 
lat previously had been blasted from the dike. 


Some tin boulders and material blasted from the dike were gathered in 
1¢@ early days and milled. Coats states that some of the boulders, which 
sre included in the shipment to London, were very high grade. 


The cassiterite in the float was associated principally with a pearly 
Cas this mica is in larzer crystals and is much more abundant than in the 
idy of the dike. 


A few specimens containing tin were found in the remnants of the dump of 
e€ 200~foot shaft. The shaft was started on the hanging or east wall; Coats 
ates that some tin was found on the west footwall at the 100-foot level. 

e shaft was vertical and cut the footwall at this level. Some drifting 
s done but no stoving. 
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cones of the dike comprise a mixture of spodumene with feldspar ané 
quartz; if ameneble te milling, tiese spodumene bodies apnarently are lar- 


enouch for economical extraction. The spodumene crystals are small and 
comprise up to 50 percent of the total rocx in the zone. 


Possibilities cf Future Production. - No tin ore of any descrintion is 
indicated by present showinzts. The few occurrences of tin found in the cx 
were small and widely separated. A relatively small production of tin cru: 
be expected as a byproduct if the dike were mined for the spodumene. As i: 
dike forms a ridge for most of its distance, a fairly larzte tonnase coulit 
obtained in an open-cut. | 


she topography would permit a drift beins driven 75 feet Below the tr 
of the ridge. Long drill holes from such a drift could be used for sazriiz: 
the dike at this elevation. 


Diamond drillins from the surface would determine whether spodumene 
exists et depth. The tin bunches sre so small and far apart that diamond 
drilling would not be a suitsnpole method for determining tne tin content. = 
the tin appeared to favor the walls, trenchins alonz both walls night dis- 
close bunches of ore not evident at the surface. 


Drifting from the surfece would cost about $12 per foot. Longhole 
hammer drilling from the drift would cost about $1.50 and diamond drilling 
from the surface, $1.75 per front. 


Beecher Lode. - Tne Beecher Lode is near Sanator on the highway betzee: 
‘Custer and Pringle. The ground is patented and at present is held by acc 
headed by George Bland. The mine has been worked for feldspar, amblyzorit, 
and mica. It is reported that 25 tons of columbite has been sorted oui #} 
shipved from the main pit. The main peematite dike is tavular in shepe, <*- 
feet long, and 100 feet wide. An old cut with a 6- by l4+ by 6-foot face 2 
the north end of the main oren-cut workings hzs been cleaned out recently. 
About 2 tons of iron-stained soda feldspar on the dump contains some cassit- 
erite. A grab sample of the dump taken at definite coordinates contaires |. 
percent tin. Apparently, all tin-bearing feldspar in sight had been d@uz c- 
of the cut and piled on the dump. No similar-apnearing rock is left in = 
sides or face of the cut; evidently, a small kidney of ore was discovere:.. 


om + 


A few scattered crystals of cassiterite were noted at two nlaces in: 
cut; most of the tin in place wes in quartz with a little mica. No tin fess 
been reported from the main workings, and no tin has been produced from <5 
lode. The lode was inspected July 28, 1938, in company with George Flas 
end John Bland of Hill City and A. C. Bland and Paul Moore of Kansas City, 


Tin Center. - Tne Tin Center, formerly the Liberty Bell, is an unrate 
claim at Hill City; 3H. G. Mills is the present locator. It was a pert: 
holdings of the Herney Pen’: company and, later, of the Nationrl Tin Corrers 
tion. It is about one-nalf mile from and narallel to tie Mateen dike. 


The work on the dike was done by the Harney Peak Co. It comprises: 
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Cut, 12~ by 6- by 6-foot face. 

Cut, 8- by 1l4- by 10-font face. 

Cut, 7- by 14- by 1l-foot face. 

Shaft in face cvt on hanging well, 7 by 4 by HO feet deep 
(dip 55° to east). 

Cut, 5- by L4- by 12-foot face. 

Trench, 6 by 6 by 12 feet lonz. 


The workings extend 100 feet along the south or upner end of the dike. 


The pegmatite dike or lens is 12 to 30 feet vide and 400 feet long; it 
is about 20 feet wide for 300 feet of the length. The strike is N. 40° W. 
3nd the dip slightly to the east. The top of the dike is about 40 feet above 
the valley floor. No tin was noted in the first three cuts listed or in the 
shaft, either in place or in the dumps. After a careful search a few 
sieces of tin-bearing pesmatite were fourd in the dump from the trench. The 
vest and virtually the only showing of tin was at the upper or 5- by 14. by 
le-foot-face cut. No tin was found in place, but part of a 10—ton pile on 
the dump contained some cassiterite; probably about 1 ton of mill ore could 
ve sorted from the lot. Mills stated that the tin came from a small lens in 
t~foot section next to the hanging wall of the dil’e at the face of the cut. 
is far as is known no tin boulders have been shipned from the ground, and 
mere has been no production from the dike. Unlike the Mateen, the Tin Center 
like does not contain accessory ninerals thet may be of value. 


Etta. - The Etta was extensively exploited for tin by the Harney Peak 
‘ompany, and a mill was built on the ground. Very little tin, however, has 
‘een produced from the mine. It is the largest producer of spodumene in the 
‘lack Hills and also yields other pegmatite minernls. A little tin can be 
een in place at the contact of the dike with the country rock. In late years 
Oo attempt has been made to save the tin. 


Peerless. ~ The Peerless dike is worked for feldspar and other non- 
etallic minerals. During the summer of 1938 about 500 pounds of clean 
assiterite was picked out. The tin is associated with mica and occurs in 
ne zone in albite. 


Custer Area. ~ A large number of dikes near Custer are worked for 
eldspar. Some contain occasional isolated or scattered crystals of 
assiterite, but not in ecoromic quantities. A ton of sorted cassiterite- 
caring material was shipped in the early deys from a dike now included in 
1e Eller farm. 


Other Claims 


The following cleims described by Hess were not visited by the author. 
2>sS was in the district in September 1908. His descriptions follow. 


Blue Bird. - The Blue Bird cleim is located on a short peg- 


matite dixe 11/2 miles south of Hill City on the north side of a 
small stream flowing into Spring Creek, which is nearly a mile to 
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30/ Anhedral - without crystal faces. 
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the east. The dike is 14 feet wide at the tov and @ips 65° B, 
Cassiterite is carried in veinlike nortions of the dike, 1 inch 
to 2 1/c inches wide, composed of muscovite end quartz with 
little feldspar. The m‘ca occurs in nerrow sgzregates up to 1/2 
inch wide by 11/4 to 11/2 inches longs, partly perpendicular to 
tne indistinct walls of the veins. 


The cassiteritg in many rleces has a tabular form but is 
largely anhedral , 29: havine been crystallized contemporaneously 
with the other minerels, quartz, mica, and feldspar. Some 
particles, however, show theix crystal form well, and these were 
probably the first to crystallize from the mass. Here ard there 
crystals, which are provably twinned, are L-siianed. One specimen 
has lees thet form a richt anele and are five-sixteenths and one- 
half inch lonzs by abdout one-eighth inch thick. The crystal is 
broken so that its width is unknown. 


At a depth of 4O feet the dike is crushed and pinches out 
through faulting, wiich has taken place sirce tne solidification 
or the vike. A few foet of sinxing and of drifting to the east 
have not suewn tie continuation of the dike. 


Olympia. - The Olympia claim, owned by Henry Pettit, is on 
the south side of the rivulet near which the Blue Bird clain is 
situated but a quarter of a mile nearer Svring Creek. The basis 
of the claim is a pegmatite dike 3 feet tnick and several hundred 
feet long, with a dip of 45° to 55° N. 47° W. The dike is rather 
fine-grained and at one place for a thicimess of edout 6 inches 
along tne hanging wall contains considerable cassiterite. This 
portion of the dike is composed mostly of feathery mica and 
quartz. The mica is in plates an inch or more lonz by one-six- 
teenth to three-sixteenths inch wide in overiansing scnles radiat- 
ing in gently curved lines from an axis. Tne cassiterite is 
black, partly in tabular forms, reaching three-fourths inch in 
length by one-eizhnthn inch in thickness and a little more in 
breadth. Most of it is in rather irregular flat grains following 
the lines of the mica. . 


The portion besrins cassiterite has been traced for 75 feet. 
A similar micaceovs zone is seen along the footwall in places but 
carries less cassiterite. The middle part of tne dike seems to 
contain little tin. No otner accessory minerals were noticed. 


Tin Plate Grouv. - On the Tin Plate croun of claims, held by 
James Angus and lying between the Olympia claim and Oreville (6 
miles soutiwest of Hill City), several pessietites were examined, 
of which some were similar in structure to the dike on the Olymria 
and others were coarser. Only a small amount cf cagsiterite was 
seen in any of the dikes. None of the pezmatite had been crusked 
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and panred, however, and this treatment frequently will show 
cassiterite in some quantity where it is scarcely noticenble on 
the outside of the rock. 


Naiad Queen. - The Naiad Queen cleim, ticld by H. A. Albion, 
is situated on the north side of a velley one-eighth of ao mile 
south of the Sally Cavenaugh claim. The valley is possibly due to 
a fault. The cloim is on a peznaetite dike 5 to 6 feet wide, 
dipping steeply ©. 55° W. It has been followed for about 200 feet. 
A shallow shaft that has been sunk at one plxece is said to have 
contained some cood ore, and smaller excavations have been made at 
several other points. The cassiterite is not so coarse or so con- 
spicuous as on the Sally Cavanaugh claim, anc the rock would have 
to be tested to obtuin any adequate idea of its richness. 


Louise. - The Louise claim, held by E. C. Eunt, is about a 
mile southwest of Oreville, on -the west side of and several hundred 
feet above the Burlington Railroad and the wagon road which parallels 
it. Two pegmatite dikes outcrop on the steen hillside, whose 
general direction (%. 179 E.) they follow, with pinched places here 
and there, for more thon half a mile toward Oreville. The dikes are 
about 75 feet apart at the point at whicn "Ur. Hunt was prospecting. 
The lower dike is 3 to 4 feet thick, with a dip of 55° N. 73° W. 
Cassiterite is snvinkled through a shoot e foot thick in the middle 
of tne dike. The lenrth of the shoot alone the dike was not clear 
but could not have been many feet. 


The upper dike is of coarser structure, is 5 to 6 feet thick, 
and shows but little cassiterite. It carries glassy, little- 
weathered spodumenc, the Jlarzest crystals of which are from 3 to & 
inches thick by several feet long. The mineral includes some 
quartz and green tourmaline and apnears to be in two shoots a few 
feet wide. Apatite and lithiophilite, the latter coated with its 
decomposition product, purpurite, also occur in the dike. 


At several places prospect holes and shellow shafts were dug 
by the Harney Peak Tin Mining, Millins & Manufacturing Co., or 
others, and some cassiterite ma;y be seen in the dikes at these 
points. | 


Forest City. — The claim formerly known as tne Clara Bell is 
now called the Forest City. It is (by road) about 6 miles south 
of Hill City and 1 1/2 miles east of Oreville. The claim is being 
worked for gold, but at a deptn of 250 feet and about 200 feet 
northeast of the shaft a tin-bearing pemnatite dike 3 feet 8 
inches thick, of licht color and fine grein, was cut. The 
cassiterite is in small nieces with black tourmaline particles 
of equal size and is sostly in the outer 3 or 4 inches of the 
dike. The cassiterite is difficult to distinguish from the tourma- 
line, as both are black; the grains are small and of equal luster, 
and their occurrence together makes the dilse aopear mucn richer 
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than it reclly is. YFeldsner is absent or in minute amount in tris 
nart of the dike; quartz occurs in granules, generally of small 
size, fillinz the svueces between the mica. The mica in the vec- 
matite is in narvow blades one-eighth to one-fourth inch across, 
the books of which ere thinner than wide and stand at right angles 
to the wall. 


Alfred Duney reported odtainin= 11/2 percent of tin fron 
sarogles taken across tne dike. The dile is apparently not exnnsed 
at the surface, thoucsh other and larger vegmotite ditces are close 
at hand. 


This dike is especially interesting from its close relation- 
ship to the gold-bearinz quartz vein, which is nrobably 75 feet 
nway. The vein is from 2 inches to ¢ feet in thiec’mess and in 
places is squeezed into lenticular masses like the wezsmatite inx 
the Gertie mine. (See fir. 7.) This squeezing sugcests that the 
origin of the vein ves sinilrr to that of the nezmatite, and th-t 
it was not formed throven eradual buildin: un by percolating 
waters, but was soucezed through the rocxs in a pasty mass. Re- 
lationship to the peematite is further suzcested by the occurrence 
of black tourmeline in the vein. The tourmaline is in needles uw 
to e inches long by one-sixteenth inch thick, confined to the 
outer 2 or 5 incnes of the vein. Some muscovite occurs, but 
apparently only along the cracks in the auartz. Two granite dikes 
from 2 to 4 inches thick lie beneath and more or less parallel to 
the vein but follow a zigzag course from nearly a contact to 


several feet away. 


First Find. —- About 2 miles enst of Oreville is the First 
Find claim, on wnich a pesmatite dike carrying cassiterite and 
columbite crops out boldly alonz the roed, where it forms the 
southwest side of a small hill and is exposed for a width of 100 
feet, though this is probably much more than the width of the dike, 
owing to the low dip. It is said that the dike can be followed 
for three-quarters of a mile to the northwest. 


A small open-cut has been made in the dike and some ore taxen 
out. The Cassiterite, so far as could be seen, is confined to a 
shoot a few feet wide and of uncertain extent and direction. 


Others. — Other claims in the southern hills were visited but 
showed either little tin or no features especially different fron 
those of the deposits already described. Probably hundreds of 
dikes and veins carryinz some tin were unvisited owing to lack of 
time. Among those seen which showed some special feetures, but 
are not described, were the Etta claim (which will be described 
under "Tantalum"), about 11/2 miles by roed south of Keystone; 
the Peerless claim, one-half mile nearer Keystone, where cassiteri<e 
1s found in connection with amblygonite, lithionhilite, columbite, 
etc.; the Black Metnl claims, described under "Tungsten", a mile 
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Figure 11.—Claim map of Tinton district, showing location of tin deposits. 
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north of Hill City; the Ottumwa claims, 4+ miles east of Hill City, 
where cassiterite occurs in quartz veins with small. amounts of 
wolframite, tourmeline, feldspar, and mica and in a thin dike of 
cuartzose pegmatite; and the Ingersoll claim, 4 miles east of Hill 
City, where a coarsely crystalline dike 10 to 15 feet thick, carry- 
ing scattered frnements of cassiterite, is made uo of albite, 
muscovite, and quartz, with pink, blue, green, and bleck tourmaline, 
lepidolite, litnionhilite, purpurite, and columbite. 


Summary 


About 230,000 pounds of tin has been produced in the Southern Hills 
section of the Black Hills, and the !mown tin-bearing dikes were extensively 
developed by the early operators. The ore bodies so far found are small and 
widely scattered, ene individual mining operations are necessarily on 
a small scale. 


If a custom treatment plant was available in the district and the price 
of tin were high enough, an intermittent daily procuction of about 50 tons 
of ore containinz un to 1 vercent tin could be exnected. 


TINTON AREA 


The Tinton tin area is on and around Nigzer Hill in Lawrence County, S. 
Dake, and extends a short distance into Wyoming. Tinton, consisting of about 
15 buildings including a store and post office, is on the flat top of Nigzer 
till. The buildings belong to the Black Hills Tin Co. The settlement is 
reached by two dirt roads from the highway in Spearfish Canyon. It is about 
-) miles from Lead and 23 miles from Spearfish, the nearest supply centers. 
‘See fig. 1, p. 2.) 


An area of about 20 square miles has been covered almost solidly with 
lining claims; however, most of the locations more than a mile from Nigger 
fill were made for gold. The zone in which the tin dikes occur is about 
1,000 feet wide by 15,000 feet long (see fig. 11); the long axis is north 
ind south. 


The first locations in the Tinton area were made for placer gold. 
ccording to lerend a group of colored prospectors came to Deadwood in the 
arly days and as a joke were directed to the flat-topped mountain later 
alled Nigger Hill. They were fortunate and are reported to have washed out 
60,000 worth of gold. After making their final clean-up, they asked and 
btained a military escort out of the Black Hills before their find was 
enerally known. Other zulches leading from Nigrer Hill were then placer- 
ined. These placers also contained stream tin. 


After the tin was identified in the placer product and coincidental 
ith the tin boom in the South Hills (1902 and 1903), the pegmatite dikes on 
id around Nigger Hill were extensively investigated and prospected for lode 
ins Hundreds of claims have been patented: with a few exceptions the tin- 
2aring dikes are now on patented ground. Only a part of the dikes have been 
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found to contain tin; the work on the others was done mainly as assessment 
work or to comply with the requirements for patenting. | 


The principal showings of tin on top of Nigzer Hill nave been held 
Since the earliest devs by the Black Eills Tin Co. and its predecessors iz 
title; however, meny claims on which work was done by individuals or cozvezie: 
have been added to tne ovisinal holdings, which now comprise 2, f00 acres 0° 
patented claims. The ares now held by this company includes most of the ‘iz 
zone. It is reported thet 2 1/2 million dollars has been spent by the flxcz 
hills Tin Co. and its predecessors in acquiring ground, for eauinment, ari 
in mining operations in the district. 


In addition to the shovrints on the ground belonging to this comsany, 
one tin-bearinzs dike was examined on fround held by the Dakota Tin & Gli 
Co. to the southeast, a second on a clain held by A. J. Johnston to the 
northwest, and another on a claim purported to belong to the Gilt Edge lini 
& filling Co. to the northeast. Two tin-bearinge dikes were found on the 
group of the Connors Tin Frodauction Co. whicn adjoins the Black Hills tin 
group on the north. 


Geology 


The tin in the Tinton srea occurs in pegmatite dikes in schist; in tm 
places at the edge of the zone the dikes are in porphyry. Figure 11 snows 
the locations of the tin-berring dikes. Many other pegmatite dikes occur i: 
the area, but only those in which tin was found by the writer are shown it 
the figure. 


The pegmatite dikes usuclly strike with tne schist but sometimes cut 
the formation both in strixe and dip. The trend of the mein group of ti: 
dikes is southeasterly by northwesterly. 

As shown in figures 12 and 13, one or more bodies of pegmatite near =: 
Tinton post office max be considered laccoliths; elsewhere the dikes are 
relatively narrow, ranging from 1 to 15 feet in width and from 50 to 3& 
feet in length. The pezmatite is harder than the enclosing schist and 
usually outcrops, formins ridzes or mounds. . The dikes swell and contract 
along the strike, also probably on the dip; they cannot be projected betwee: 
exposures with any certainty. 


The schists are pre-Cambrian and comprise a complex series of mica 
schists interbedded with amphibolite schists. Lerge masses of syenite ant 
monzonite porphyry have been intruded into the schists. With the two ex- 
ceptions where tin-bearing pegmatite dikes were found in syenite and a 
syenite dike in the Rough and Ready tunnel, tne porphyry is not directly 
associated with the tin-bearing pegmatite. Narrow nyroxenite dikes are 
parallel to or in the peematite dikes at a few P aces. Hess and Bryan seve 
described the geology of the Nigger Hill area.Jt/ They describe the pez- 
matites as follows: 


31/ Hess, F. L., and Bryan, Barnabas, Jr., The Pegmatites at Tinton, S. Is: 
Rept. of Investigations 3404, Bureau of Mines, 1935, n. 6. 
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Figure 13.—Assay plan of tin dikes at Nigger Hill, Tinton, S. Dak., pounds per ton. (After A. |. Johnson.) 
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nesmetites ere sheeted; that is, they are 


hort cf tre 
traversed by rather cleseiy spaced parellel cracks. The sheeting 
apparently is ee eee parallel to the schistosity end due 
to movements in the schist. In those rnezwmetitec that cdo net lie 
narallel to the schistosity but occupy eric ronning across it, 
the pheeting cuts across the pesmatite. 


to] 


Besides the sneetine there are at lenst turee other groups 
of much less remlni crvecis - one precedins erd two succeeding 
the sheeting. 


Alon: the ztroun of irrevtuler crecks that preceded tne sheet- 
ing, albite ard other plazioclases and quartz were denosited, 
thoush very unequally, in all of the peematites under consideration. 


SLleure le shows the senlory of the Rough & Ready claim of tne Rlack 
fills Tin Co. 


It will be noted from fizure 10 that most of the tin dikes on the ground 
of tne Black Hills Tin Co. are grouned roughly in a tricngular area with a 
bace about 5,000 feet lone and an altitude of about one-half mile with an 
apex at the Rough & Ready Slain. Tne most immortent tin snowing of the 
cospany (also in the Blacw Fills) is on the Rrveh & Ready. The most important 
minor dikes are tne Spearfish, Centaur, and Yosemite. 


The equipment on the zround consists of a 150-ton gravity concentrator 
with a 90 kv.ea. Diesel-electric engine and camp buildings. A part of the 
rill has been remodeled to treat tentelum ore. Power is now supplied to this 
unit by a gasoline eneine; it was previously operated by direct-current 
novors from a stear-driven senerator. A hoist and other equipment are used 
at the tantalum deposit being worked, and similar equipment is used on the 
lode being developed for fold. 


The tin showinss on the vroperty were insnected in July 1945 in company 
with Arthur L. Jonmnson, consultinz engineer to the company, and Harl C. 
scrultz, mine superintendent for the Fanseteel Mininz Corporation. Ross J, 
seatty, Jr., 1 NHortn La Salle Street, Chicaco, is the comnany agent. 


Rouch & Ready 


Virtually the entire lode production of tin in the Tinton area has come 
‘rom the Rough & Reaivy clai:, therefore e larze pert of tne underground 
levelopment has been concentrate? on this clain,. 


Production. - Artmur I. Jonnscn, in a report to the company dated =o 
338, gives the production of ore and tin from the Roush & Ready as follows 
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Ore, | Tin, pounds | Tin recov-j; Tin in ore 


Year tons | per ton ore | ered, pounds| milled, pounds 


OOS vere are 

1904 ..... 

1909 ..e. 
Total 
or 
average 
Value . 


| | | 
10.995 | --------- 157,54 104 ,987 
~--=------ | ----- ---- | -------- | $27,371.15 


Development and Mining. - The development on the Rouzh & Ready (see 
figs. 12, 13, and 14) consists of a $%0-foot crosscut adit with 590 feet of 
crosscuts and 315 feet of drifts. A 59-foot winze with a 40-foot drift ct 
the bottom hes been sunk from the adit level. A 155-foot shaft with a 12- 
foot sublevel, 28 feet below the level of the wresent adit, was sunk fro 
the top of the hill. Figure 14+ shows a cross section of glory-hole workixzs 
from which past production nas cone. In addition a large open—cut compris: 
several thoussnd cubic yards has been run in front of the adit to reach the 
dike. This was done as vart of a wlan to work the denosit by an open-cut 
method. 


The location and spacine of the stope chutes in the glory holes are 
shown on figure 12. No data are availaole on mining details or costs. fr - 
an inspection of the glory holes at the surface, further production from ! 
these workings would appear impracticable unless the overburden was strime! 
at the edges of most of the glory holes. The remaining ore above the adit 
probably could be recovered most economicelly by underground methods. 


On a basis of 150 tons ver day a standard shrinkage method of stoping 
probably would be used for mining the Rough & Ready deposit. 


Further study would be required to sugzest a method or estimate the 
costs of mining on a larger scale. <A modified shrinkage method, such as 
that used at the Beatson mine at Latouche, Alaska,J&/ or at the Alaska Junes, 
Juneau, Alaska, might prove pnracticable. 


Milling. - Figure 15 ehows the flow sheet of the present mill. ‘he 
mill is now out of repair. Johnson states that the present water suoply 
limits the capacity of the mill to 150 tons per day. 


He estimates that apvroximately $6,000 would be required to repair 
mill and an additional $1,000 for Diesel-engine repairs. The power requlTé 
ment for the plant is near the maximum capacity of the generating unit. 


32/ Presley, Bevan, The Latouche System of Mining as Developed at the Beat- 
son Mine, Kennecott Copper Corporation, Lateuche, Aleska: Am. Inst. 
Min. and Met. Eng., Tech. Pub. 29, 1927, 42 pp. 

33/ Bradley, P. R., Mining Methods and Costs, Alaska Juneau Gold Mining Ga., 

Juneau, Alaska: Inf. Circ. 6186, Bureau of Mines, 1929, 12 pp. 
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Figure 15.—Flow sheet of mill, Black Hills Tin Co., Tinton, S. Dak., September 23, 1938. 
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The recovery from ervlrr milling overations, es indicated in tne table 
showing mine production, wes 60 nercent in 190% and 62 vercent in 1908, 
With efficient operation true recovery in tne present mill probably would be 
about 70 percent. 


According to A. I. Jonnson, A. Il. Gaudin tested the ore from the Rough 
& Ready under a cooperative aztreenent with the University of Utah. Gaudin, 
in a report cated December 16, 19¢5, made the following stxtement: 


A concentrate es high as 50 percent tin with ao recovery of 
about 75 percent sheuld oe possible in corcentrating this ore by 
flotation elone. About the same results could be expected from 
straight scravity concentration. A concentration scheme involvine 
gravity concentration end flotation has been found to yield a 60- 
to 465-vercent concentrete with a recoverv of about 8) percent. 
suc: an ore treatment would appeer justified. 


New reasents have been developed, and the tecnnique of flotation has 
teen improved during the past 10 years. The results obtained by Gaudin 
might be improved. 


If the Rougcn & Nealy ore wroves amenable to flotation this process 
should be considered in any pien for extended future onerations. 


. im 
An analysis of the cozmrosite concentrate of ho samples taken on the 
Rough @& Ready in 19904 by Dunraven Young gave the following results: 


Percent 


Tit. OXLGG" 40s da viw etna ocetee ewes ee eewsoiaeawe ~OOs50 
PROM CSL AS: ieoseu crea eases oie t oh abe ace 8 aie Swans ace 1.97 
PVE TS | ol sah Sat aro oie Sa a a Sash Sa aw WAS 9,49 
MariGan@Se OF10e: sac dcde He sar eas aaue wae eine sOo 
ST LACE, 20ers Seeks etek el eweteeseeeewess. 08/0 
ZINC "ORIIC 64:4 SG eC VA RS eRe S SS SON ee Leh 
Ge lC1 Um: 1050) C6 = bide bas, ate bi bee Wa wee Sree Sere es ees 


>) 
Niobiun and. tantelum oxide @eeseeoeeoeeosecesteeeex#7#eosve¢e ey i] 99 
Tungstic acid eeeevoreeoeeoeeeveaseseeoeeeeeoeeeseeeeoeeeeeveeee#e@e Lia Ace 
Pcetas silun ex sodiun oxide @eesetreeenresenreenret @eeoee#eee@ al 


Concentrates of samrles from the section sdjacent to No. 4 south drive 
md the raise east of the rive indicate 3 percent colurtite and 4 percent 
vantalite. One knifs—-blade seam of pyrite was noted by the writer in the 
wit. 


Smelting. - The smelting of tin coreentrates in tne Jnited States has 
een Teer Alexander and Stock. 4 At tne time their erticle was 
mitten the Eolive was the only source of tin concentrates for smelting in 


me United States. Thev state: 


i J 


Alexander, H. E., and Ee J. EL, The Reductior and Refinire of Tin in 


the Uni tes States: Trans. Am. Inst. Min. and Ket. Eng., vol. 70, 1924, 
PP. ~4L6, 
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Payment for Tin. - Usually S6 to 9% percent of the tin contents 
are accounted for, derending on the kind of ore; in some casé€s par- 
ment for all tin is made, the smelting losses, etc. being taken 
care of in the treatment charrse. The value of the tin is usually 
determined by taking the avera-e of the prices ruling on the Londor 
Metal Exchange for Spot and Three Morths Strndard Tin, as quoted 
during the second calenda> month after shipment is made. This 
means that if e shipment is made on January 14, tne liquidation 
would be made as per tne avernze or the q:rotnations for the month 
of march. 


Treatment Charge. — “he returninz cherge and final settlenert 
for the ore is made in rounds sterlinz. The rate of exchange in 
recent years has been an imoortant factor in governing the net re- 
turninz charze; therefore, to offret Fluctuations in the rate of 
exchange and to stabilive tne returnin-: charge, the value of the 
pound sterling mey be fixed for the dvretion of the contrect. 


Premiums and renalties. — The concentrates are nearly all 
purchased on a 60—percent tin besis; for each unit or fraction 
thereof above or below 60 percent the returning charge is reduced 
or increased at the rate of 5 s. per unit. The net returning 
charge has varied from 510 to £25. The besic price for standard 
tin is generally taken at 5170 per ton end the returning charge 
is increased or decreased at a fixed rate for each pound sterling 
that the settlement quotation is above or below £170. One per- 
cent of sulphur is allowed free and is penalized at the rate of 
10 s. per unit or frection thereof over 1 percent. All trans- 
actions are based on a ton of 2,240 1b. 


Iron. — Five percent of iron is allowed free and is penalized 
at the rate of 10 s. per unit or fraction thereof over 5 percent. 
The usual splitting limits on assays are’ as follows: Tin 0.5 ner- 
cent, sulfur 0.2 percent, iron 0.2 percent. 


The undesirable constituents such as lead, copper, arsenic, 
antimony, and bismuth sre not penalized snecificelly, but an in- 
creased treatment charge is made to cover costs occasioned. 

Freight tariffs usually are considerably less per ton for ore than for 
metals. As the markets for tin are in the East there would be little 
object tn building a smelter at the mine. | 


In the past tin concentrate from the Black Hills hes been shinned 
the Perth Amboy (N. J.) plant of the Americen Smelting & Refining Co. 


Estimated Costs. - Johnson estimates the cost of placing the mine on & 
150-ton operating basis as follows: 
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Drills and auxiliary equipment ....ccececcccccrcecavsseesse $1,200 
Cne W50-cubie foot Liesel-enzine corpressor to | 
supply air for mine Opsretions eereseccceccccsesscrccess 4,500 
Fnist, head frane, C&C. cccseveccvccccceccssescsescesesees 2,000 - 
ine workings: ore TRLSES, CFC, cececrcerenccacceveresenne 1,500 
Total ee ee ee ee ee ee 9,500 


“he cost of mining Cantnoela estimate) by a standard shrinkage method 


oni milling 1590 tons ver cay at the old plant would be about as follows: 


| Cost per ton 
Mining e®eeoee9e¢eeeaodeeoeeounse@egeuvuee@eeseovoeeeteseoene@edtsteer+ce~ets gee Boee71e¢e¢€@ee0esegeeo@eesvposegeese e@ ie 5 


Trucking eee eee ee ee ee ee er er ee 2 ot5 
Milling Serre rene ee eee eee ee ee ee ee ee © ee 2 1.50 
Overhead: and: cede rat el 5 16-sw 6 swe nels tee eae 6 ale Owe ewe ees » 30 
Smelting and freignt on concentrates (Johnson's figure) .. we 


OG Ed - 6 atais beh eee tare 
1/ Not including amortization or Federal texes 
2/ Approximetely $4.00 per ton. 


@ee@eeoeoeseoeges 6 ee et oes 


eecesese 


Building a larger mill would Set be justified on the basis of present 


“now ore reserves; the costs for a larger daily output ere given for tt, 
canparison in the evert that large reserves are developed at depth. A rough 
estimate of the costs of mining by a modified shrinkage method with en 
efficient underground lay-out and milling in a properly constructed new 
plant on a 500~ton-per-day besis would be as follows: 


| Cast per ton 
Mining eeoe@oeeereeveeseseeoeseeesese ee enerateosneeveoseGwTes teense eene ee oe 1.15 


Milling eeeveoeoteoeeoeeves @eesvoeoeoevede ee eee eeenvneveve7ee e866 @ 285 

Overhead and seneratl), vq eeeceenvneeseeveeeeenevog tee eeee eres Heese Pr-48) 

Smelting and freight On CONCENtTVAateES w~cccvacvcccescevrseces ae 
Total eoeeseovueecvensvnegves eseeecevnevevneevndeseoeveeveaneeaeenee ee Ce 


1/ Not inciusine BnoEti ation or Federal taxes. 
e/ Approximately $2.50 per ton. 


The estimated cost per pound of producinz tin in an ore that contains 


’,5 pounds per ton, on a 150~ton daily basis and with a recovery of 70 per- 
rent, would be as follows: , 


AMe 
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Cost per 


pound of tin 
Mining qegevpaeavgegeeveavneeeeeewesenee eve wovneevoeeeeeseeaeee eee ge sagee 0.3 


Milling re ee ee ee ee a ee 0c9 
Overhead. and eeneral: ciicscraieenew ssa v ewes sees weeeseavates .06 
Smelting and freight (Johnson's Hose) Serer re errr See . 205 
Amortization of new investment ($16,800 over & years 
at 6 percent, 300 days yearly) ..cccrccesecsevccvcececne ~09 
Wederal: taxes and. Profit: iv:c'kses ecw eww o6aene 6 soos anes ees «20 
TOUGL 6.455 was ese Mi eete ene o.se ee Stee seeesaneweasane- -ae04 


The estimated cost per pound of tin for the same grade of ore and the 
recovery, on a 500—ton-pereday basis, would be? 
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Cost per 

ound of tin 
PTS” 67558 sie Siete eraceverh eee Sao ee ae ae ie arp aue wack siusaiume “SOsee 
DML Ae eos tata ts cv hie brad er ane Sheena ointe Scere lots Weare ha eveecesaee ' el6 
Overlord: nd Penereal. <.iwsidesawaswe wuwewds qu ebeneencawews 04 
SMELT NG: TROLCAU: oie cnteeee ete we aene ssuso Site eer eee eiececeyeree 005 

Amortization of new mining and millins plant ($1,000,000 

over 19 years at 6 percent ...cccccccccccceccveccccccese 17 
Pederal taxes snc Nratl bt: sasde we ieee ees Oe tee eeeeacese ed el2 
TOUS: .gisceaea's S: Aon roe er ca aaeai a dah enig Jee vouiairailentay Grea alee Iota Saneuere waren eras aes 0.76 


Ore Reserves. —~ Fivurec 13 shows an assay plen of the Rough & Ready mrk- 
ings prepared by Johnson from eae report made on the pronerty by A. 3. Thozss 
in 1914, The usual semole intervrl wes 10 feet, and the weight of sannles 
renged from 500 pounds to 1 ton. After breakin, each sanple was quartere: 
down to 50 nounds snd then crushed. The 50-nournd sample was then quarterei 
by Thomas end the final product "vanned" or panned. The results shown on 
the assay nlan are "black tin" or tin oxide. Tle percentage, as indicatei 
by the weisht of the concentrate, was considered to correspond to the ex- 
pected mill recovery of white tin. The concertrates from all samples indi- 
cating 10 pouncs or more of black tin per short ton were collected and 
assayed; tne asssy results snowed that the concentrates contained 68.4 per- 
cent metallic tin. Several indivicual samnles of concentretes vere also assay 
althouzh some of them varied considerably the everage results show fair 
conformity. Four men were required for one shift to take a 10-foot sample; 
hand work only was employed. 


Johnson considers that the material lost in panning would atout equal 
the difference in the percentage of metal in block and white tin. 


Johnson has calculated tie partly outlined ore reserves to be as folicvs 


Ore reserves Eouch & Ree mine 


Block 


No. 1 footwall 
to No.l drive 


No. c+No.w 1 to 

No.2 drive .. 
Total or. 
averege oe ae eee penny eaten 

No. 3—No. 2 to — | 

No.3 drive .. i 900 vO iiteSeeel Seas e 

No.4 dike, 

end Rough & 

Ready cross- 

Cue Saivencas 


Bic oh emer ene! (emer 
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According to Johnson's assumptions and calculations the expected tonnage 
for each foot of vertical depth would be: 


Ore per foot, tons 


Johnson summarizes previous estimates of ore reserves of the Rough & 
Ready mine as followss 


Summ of previous estimates ore reserves, Rouzh & Rea mine 


Estimated | Tin, Widtn, | Length, | Depth be- 
Engineer Date tonnage | pounds feet feet low tun- 
per ton nel, feet 


Dr. Carmichael, 
Mass. Inst. Tech 1903 | +++ 
Dr. Carpenter, 


Dakota School of . 
Mines @eeeeeeeo ees @ 1904 ean as 


Ir. D. Young ....... | 2/1904 | 78,000 50 
aul de Rilly ...... 1904 aoe = 
I, B. Kennedy .....- 190k. ares ee 
[..N. Spicer ....ee. 1910 — ~~- 
. BE. Thomas ....... | 1913 |2/96,000 oe 
1 Ve Bland ...eeeee | 1928 | 196,335 25 


Estimates 1,400,000 tons probably ore from Rough & Ready to Volney No. 23 
distance 2,100 feet to a depth of 50 feet below tunnel over a width of 
104 feet. 

/ Per 100 feet of depth: estimates 20,000 tons remaining in open-cuts at 

13.5 pounds per ton. 
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Although Thomes used a 10-foot interval for his eae variations 
eccurred when the distance to be sempled was less. As his renort was not 
crcilable while this penper was beinz written, Jonnson's calculations of 
rvoreze grades couid not te cnecked. 


except for a relatively small tonnase between the adit level and th 
bottom of tne old glory-hole stopes, no ore cmn be ennsidered as actually 
tlockea out in the mine. It is raported that the sublevel from the drift is 


ina fair grade of tin ore. 


A series of five ciamond drill holes, shovm on fisures 12 and 14, were 
rat down in 1$e7. The holes were lossed by G. V. Bland. 


Hole 4, which was drilled at an angle of 45° from the vertical, inter- 
nected 40 feet of peematite at 266 to 296 feet, or 115 feet vertically below 
the adit level provided there were no deviations of the nole. Pegmatite was 
found between 392 ard 40% feet (16 feet) and between 475 and 472. 6 feet (3.6 
feet). The hole was 5°54 feet deep, but the core from 546 to 554 feet is 
missing. According to Join Sland, the 30-foot dike of pegmatite probably 


would contain 20 pounds of tin per ton. 


Hole 1 wes drilled 445 feet deep at an anzle of 60° from the vertical 
in the same plane as hole 4. Fifteen feet of pegnatite was cut 78 to 93 
Tect down. The log shows thet the first 5 feet of this peermatite contained 
some tin, and not much core was recovered. The lower 10 feet contained no 
tin but considerable pyrite. At 244 to 245.5 feet the log shows 1.5 feet of 
:ematite with tourmaline, 8 inches of trap rock, and then 18 inches of 
“e-matite with much tin. Between 354.and 365 feet a 6— and an 13-inch layer 
cP pemmatite were cut; neither contained tin or mica. The hole from 375 to 
“27 feet (22 feet) was in pegmatite, but the cores contained no tin. From 
3 to W4U5 feet (37 feet) the bottom of the hole was in pegmatite. Accord- 
1S to the log this lower peematite was high in mica; the core of the last 2 
Teet contained 70 percent mica. Wo notation was made that it contained tin. 


Hole 5 was in the same plane es holes ' and 1; it wes drilled 10° from 
the vertical to a depth of 410 feet. A 4.5-foot pematite dike containing 
rery little mice, considerable pyrite, and traces of tantalite, was cut 
2etween 77-5 and 82 feet. The next foot was breccia with a felsitic ground 
cass, then there was another 1.5 feet of pegmatite witn considernble pyrite. 
0 permatite wns encountered in tne rest of tue hole. 


Fole 2 was drilled at an anzle of 45° from the vertical to a depth of 

4 feet. Desratiec with a 2-foot dike of trap rock was cut betweén 276 and 
37 feet (10 feet): next was 5 feet (287 to 292) of broken schist, 3 feet of 

2 feet of trap rock, 12 feet (297 to 309) of pesmatite, 2 feet of 
4 feet of peamati te: The log states that a little pepper tin 

ccurred from 306 to 407 feet. One foot of _pee mmatite was cut between 363 and 
o4 feet and 7 feet from 331 to 338 feet. Frou this point to the bottom, no 

esmatite was encountered. The only mention of tin was at 306 to 307 feet. 


Hole 3 was drilled at an anzle of 45° from the vertical to a depth of 


sematite, 
chist, and 


73 feet. Two feet of broxen-up pegmatite was cut between 235.5 and 237.5 
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fect, % feet of permatite with some rien from 323 to 320 feet, a l]-fnt 
dike of broken-up rezmatite with considerable mica between 327 and 34 fet, 
end another 2 1/2 feet of tie same material from 344.5 te 347 feet. h 
cores containing tin ere mentioned in the los. 


Hole 4 indientes thet the 20 feet of nezmetite shown in fiszure 1} et 
the outer portion of the adit has decreased to 40 feet at 115 feet anit’ 
feet at 1/2 feet verticelly below tne adit level, The decreasing witta oi 
the principal tin-bearin: pezmativte dike and the increasing proportion oi 
schist, as shown by the drill Pei indicate thet the ore zones decrexse i: 
size at relatively shallow caenvtns, aithough permstites characteristicelly 
continue to great denvtns. | 


As noted in the tnole showings the provuction from the mine, the ore 
mined in 1909 conteined ¢.9 pounds per ton. If dilution in mining is co- 
sidered this fisure would check fairly weli with Joiinson's averace of 1.) 
pounds for blocks 1 and ¢. It will also be noted tint the ore mined is V7 
and 1904, which came from nearer the surface wes of considerably higher o2s 


Possibilities of Future Production. - The estimated. cost of producix 
tin, using the precent 150-ton mill, is $1.03 per pound; as show in tatle! 
the yearly rrice of tin ranged from $0.02 in 1722 to $0.87 in 1918. 


Johnson estimates that 14,090 tors of cre shove the acit level will 
contain ¢.0 pounds of tin per ena ta. 35,400 tons (including the 15,0? 
tons) will average 7.5 pounds; 14,009 tons would supply the 150-ton mill ic 
about 4 months end Z%0,40C tons for 9 months The total "probable" ore in 
blocks 1 and 2 that averazes 7.5 pounds per “ean would supply the mill for ; 
years. If the sampling is correct and the price of tin high enough, 
sufficient ore could be considered as being develoned at the mine to warts 


starting the present 150-ton mill. 


The cost per ton of producing ore depends partly unon the scale of 
operations and the adequacy of the equipment. “efore plans are made at Ut 
Rough & Reacy for a larzer daily production more development work is nees 
to prove tne ore reserves. Before work is started, however, the sampling 
done by Thomas should be checxed and the true tin content of the ore 
determined. 

A complete sampling job would be needed. As stated before, samples 
crosscuts should be parallel to the headings and in drifts neross the ae 
at right angles to the strike. The number of samples to be taken would 3 

as follows: 


Rough & Ready crosscut edit: 


‘ 
HiCSt C16 - sue iaioe wee eww owe wes 1 
DECONG GLKe wei cieucacieeeetwebees. 17 
BW ety By eke Was ty i aa ea ee ere arene ae mete ae ed 
POUT Uh Cie cg cscde ew cwieewseeaecece ob 
No. 1 north crosscut ceecccceccrecses 9 
Crosscut from No. 2 south drive ... g 
Crosscut, No. 3 drive s.ceweseseeee LO 64 69 
Sublevel from winze 50 feet long ....... 5 
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Drift samples at 5—foot intervals: 


Noe Lonorth drive sescsnnaceresececs C3 
Oe: --SOUTh: GrIVG: siwaceesesestactas OF 
Noe. 2 SOUth UNIVE: wcicdeweenenacarewmn CO 
NOs, 5. (SOUth: UriVe: whan soc soanweeswem .. 39 145 


limzerec5O feet deep casi ctuataxecicetes. 10 155 


surfaces: The dikes are partly exposed in the old glory holes 
OSSCUT SAMPLES” as.e9: cide erarerere seiee6 ote wees 50 
Total @eesesveeaeeeoeeseeoeeeeveeevet*etoeesvee@ee_eeoeegeenseeseeeseeseseenaneesnpeves8 @ @ O7u 


Because of the importance of the samplinz results at least 100 pounds 
hould be taken per foot of sample. As a large numoer of samnles would be 
aren the use of drilling machines to cut the samples or drill hales for 
ilnsting would be economical, 


the vreliminary expense woulc. be: 


Leeni ne iy WOreines: Sem. caswie deseo teak 5 ardsG ioe aietieevetia see. 4 100 
ir pipe, 709 feet at 20 cents per foot .r.sscesecccccseveeescsee LUO 
ine fittines ok Sere k eh OE aR BS oe oe SOL Se ae how ee 20 


2nd. tOOLe and Other Wins eunPlLeS Jisaweewisswncecsneecseecee LOO 
ecrranging machinery in eld mill to crush concentrate samples . om 


Total ob: Bwana ah a SROs Wao wR Sea a le Rw bE te Ss Se 
The sampling crew would comprise: 


samplers at $5.00 eeesnoeveeeserneseeeeveeeseseoseeneeeseeesesevenssesend $10.90 


blacksmith: and: Utility Man ccicwsosseetusesseeaeeec bees Biaierwcce 5.00 
sample handlers at SU.50 @eeeonoovoeaesvseaeeesee0eenmeveeeseeetenweoeesvseegeesveseeseenesde 9.00 
CONGENCPAULOT MAM: <6 6b seis. wisw Bw ie Seo Ss Seo 6 6h Wise e aw Gc eee 7-50 


engineer in charge eeosveeeaeeveeeveeoeoewvweerveeveoveexeseeeeeserseeseoevee 8evoseeseesvegeste 10.00 
Total labor per GAY ccteesse es eeereresarreseces taser teence 1.50 


The daily exnenses other than labozx would be: 


nt of portable comoressor at $75 per month ....eeeceseeee sivas ~$3400 
IMCD AM TLL. die leeuevecia eased owes 0058 Wb a6 WO W.6 Wi! ecu we. Bleue eee ecaraiece 2.00 
nt of two drills with steel at $1.50 .....cccec ccc ccccscccaces 3.00 
SOLIMG™ FOr "COMPLE Ss SOT «5 eo -e-euerunie ew wce.oo0:0 eons @ era oie.e Suma a 3S Soee 6 aus 2.50 
PIG. SUELO) Goss, ie case sw cea aserw 00 zoo 60) ow Gok wo aun ta awww areal w wanerera Steelers 1.00 

DOGO M, -5:5.5558 &GhseG-5 Gs, 206-eo-6-e0m ae aaa G6 Geta oo Sear ese a SS) s 96 eee ae 11.50 


It is considered that one sampler with an air drill would break one 
-~foot sample in crosscuts or two 5-foot samples in drifts per day. 


The cost per sample of the 10-foot samples (two per day) would be: 


Google 
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Lavor: 
Sammler eeeaeeseoesvesee2eeeeeeoeeeeeeensoeesetseeeseeose @ $5.00 


Sonple handler @ecsceeoeeese#eees8ese@?eseegeeeenee¢ee?#@ a) 
One-half concentrator Man «46s sdiuiowerseee- a 3415 


One-balt Uta ty Man: o.scswewe oe veiw cawe se 50 $15.75 
Supervision (2 <emvlers) sa<aeiieuswiscaetccseseeusscsssasarese 50 4 
EROLOSI VC: eo o's wis os oO bese a aG41i a uae ORE ee Cet e bea eeetee aD | 
Daily eExsense Otner ‘tian. LAj0t «ies sew kere see se Seaeestecew ess Cel | 
Frelininary exnenses - prorated on basis of 69 large and 295 | 


small samples (cost of larze twice that of small) .....ceeeeee 3 
Assayineg concentrate and tails, 2 samples at C2500" ic-eadesreade..no 


Total eeouseevuvneeseenenevens even eesevneesreeoseeeseanervnevnaesedgd eased 
The cost ner sample of the 5-foot samples (fow per day) would te: 


Labor: 

S211 Cr smeeenstasucewaeeat abet eeeaeewmes: Ges 0 

am ke. ONG LOT fe raierew iene ean oo 5.0 wears were erevere-e eye 

Concentrater men - 2 for 4 samples wseeee 3675 

Utility Mant- sa cases awweee eee ewureuaw tees: ..eae $9.75 
SUDE TV 1S 10M: -nesc-sacy cree SSG Mee Ne be oe ORS EER e eee ee. CHO 
Hp.g ey heks 6: meena aee a er are ee aera ar ee rr eee ee re ee ee rere eee en ere L 
Daily exense: Other tua labor 2647-65 doc keeedeeuweerneeeey (2 
Preliminary expense: 6a saresviaresc ven vcswite! Gouin view Wiis ees ayseue ayes * 
ASSOVANS G6 bd ba ewe Wie Oe se wee meee we : . i 


Total @eeeoevevuevuseneeveeve eevee aueveveervveaeveveeevevevreeveseeeevne eee ewm eevee ete el. 


In round numbers, the crosscut samples would cost $35 or $3.50 per cr 
of crosscut end the drift samples, $22 each or $4.40 ner foot of drift. 


The totel cost of samplinz would be: 


29 crosscut sammles at $35.03 wecsceccceess $2,420.52 
205 drift samples at G21. Ue enue aon cians 4 403.40 


Totel @eeeeoeeee*eoeewseesee#e#eeoe+eeeon8seeoeeseese @e88 @ 6 @ OO umm 


1/ About $7,900. 


would te 


After the deposits in the workings are sampled, the next pears nie : 


to ascertain definitely the size of the dikes on lower levels an 
content. Diamond drilling would be useful for outlining the structure, ' 7 
because of the spotty nature of tne ore core samples may give pest 
formation as to grade. Even if the results of the early diamond dril 
are discouraging, more holes should be put dow to check the results 
obtain new information. | 


From figures 12, 13, and 14 it would appear advisable to set wo” - 
drill in the open-cut in front of the portal of the edit at the hans:t 
of the upper narrow body of pegmatite shown in figure 12 and 1% fj 
series of three holes in e nearly vertical plane and another ere! 
holes to the east in a plane at en angle of avout 45° from the hor 
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These six holes should give useful information regarding the continuation in 
depth of the part of the di‘-e included in Block 1 (see tabulation of "ore 
reserves" pe. 54). The downward continuation of block 2 could be ascertained 
by diamond drilling from the sublevel from the winze. Three holes should be 
placed toward the east in a plane at an angle of about 15° below the 
horizontal and three more in a plane at an angle of 45° from the horizontal. 
Doubtless the information gnined from this drilling would prompt the drilling 
of other holes. : _ 


The cost of diamond drilling from the surfece would be about $1.75 per 
foot and in the sublevel, $2.°05.--The holes would be relatively short, and a 
station would have to be cut in the sublevel. | 


If the results of the drilling were favorable, consideration should 
then be given to sinking a prospect shaft. The location of the shaft would 
te governed by the results of the diamond drilling. 


One of the first stens would-be to heve a will test of the ore made by a 
competent metallurgist in a vroperly ‘equipped laboratory to ascertain whether 
the ore ‘could be treated successfully by flotation. The expected increase in 
2xtraction by flotatinn over that by gravity methods should be remembered. 


Gient-Volney 


The Volney adjoins the Roush & Ready on the south and the Giant on the 
TEST, 


The longest body of, pexmatite in the area, called Tantalum Hill, is on 
hese two claims. In July.1934.tne deposit was being worked for tantalum; 
ne operations have been described by Johnson.22/ Some cassiterite was 
aved in the mill as a byproduct. 


The principal development on the claim consists of Volney No. 1 cross- 
ut tunnel 230 feet lonz, Volney Wo. 2 crosscut tunnel 90 feet long, a trench 
‘cO feet long, and an onen-cut 15 by 50 feet alone the dike with an 8~ by 
‘0~foct approach. In addition, a 60-foot drift and 155 feet of crosscuts 
nd open—cut stopes have been run on the tantalum showing. 


The No. 1 tunnel and trench extend into the Ginnt claim. The two 
aunnels are 450 feet apart and have been run in the pegmatite; the first, 
Olney No. 1, starts in the pcezmatite near the west contact or hanging wall 
rd Volney Ko. 2 (called Giant by Thomas) at the contact. These two tunnels 
ere sampled by Thomas. 


His results sre those from "vannine" assays and are expressed in pounds 
f black tin per ton (2,009 pounds) of ore. ‘The black tin is considered to 
ontain 68.4 percent metal. Doubtless all tantalite and columbite that might 
ave been present were included in the results as black tin. The ore was 


3/ Johnson, A. I., Tantelum From tne Black Hills: Eng. and Min. Jour., 


hovember 1936. 
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crushed and washed; the heavy minerals vere separated by nanning and 
weisied. Tne data in the following table are taten from his report. 


Width Black tir. 


SD peters & 


taken, feet pounds per te: 
Place: 


Tunnel on Volney neerest Rough & Ready: 
(Yolney Mo. 1) entrance to 9 feet in, 


CHER: Sat OO. CEGD! sarees aes aces eileen eee 9 10.1 
le to 20 feet from entrance cecseccecnccers 3 a 
2) to 30 feet from entrance e.icasceseccr 10 264 
5) Fee tO POPOny ry dike: 2s assaekes eaves 9 Les 
LO feet east Side Gike: sssswees ds edwieeicew ~ 10 Le 5 

Tunnel on Giant claim (Volney No. 2): 
20 to 40 feet from entrance .....ceeeee ea: 19 Te] 
30 to 40 feet from entrance ceescssecsees 10 16.4 
4O to 50 feet from entrance ....ceceseceee 10 6.3 
50 to 60 feet from entrance ..ccccecesces 10 8.9 
60 to 70 feet from entrance s.ervcocccececs 10 2.5 
(Os TO. 7 (SfO6t LACE oyiwes. adn tweciomeeuee’ 1 50 


It will be noted that in No. 1 tunnel 9 feet contains 10.1 pounds at 
the 39 reet to the dike 4.l-pounds per ton. 


The averaze grades over verious widths in No. 2 tunnel, as show by 
sampling, are? | 


pounds bene 
10 feet, 30 to HO feet from portal ...ccsrecceecess 16. 


HO feet, 20 to 60 feet from portal ...ce.cecerevees 
5/7 feet, 20 to 77 feet from portal ...... ggg a eceleeverce 


O2s.O 


08 
ae 


Johnson states: 


Developments on the 60-font level of the Tentalum Hill shaft 
have exposed a continuation, for the full length of the drift, of 
the footwall contact of the tin zone exposed in the Volney No. 1 
and Volney No. 2 tunnels. Present exposures indicate an average 
width of 60 to 80 feet for this ore zone for a length of 450 feet. 
The character and nature of the occurrence in this section of the 
deposit are comparable to those in the Rough & Ready section. 
Insufficient development work and lack of sampling make a more 
detailed estimate of ore reserves impossible. It is probable 
that a development program connecting the Rough & Ready hanging- 
wall ore zone with the Volney would develop some 2,000 tons of 
ore per foot of depth for this section. Average values of 7.5 
pounds per ton would probably be conservative. The bottom of 
the Tantalum Hill shaft is very nearly the level of the Rough & 
Ready tunnel level. 
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He estimates 100,009 tons of "possible" ore reserves for the Yolney 
lode from the 60~foot level to the surface over 2 width of 60 feet and a 
length of 450 feet. At 7.5 pounds ver ton, this block vould contain 750,000 
pounds of tin. The writer cannot check the expected tonnive or grace from 
the available data; the widths over which apprecieble auentities of tin are 
-found in No. 2 tunnel are 57 feet and in No. 1 tunnei, 9 feet. 


As stated, the two crosscuts are 450 feet avert; the drift on the 60- 
foot level on the contact is 60 feet long bezinning 40 feet horizontally 
fron Volney No. 1 tunnel. Furthermore, the 60-foot drift has not been 
sampled, although sone cassiterite was noted in niace by tne writer. 


Possibilities of Future Production. —- the samples taxen by Thomas indi- 
cate that the dike contains ; tin, and althouch the two tunnels are too far 
apart to permit assumins that the intervenirs grovnd contains tin of a 
rinable grade the showings ere sufficient to wervant further cevelopment 
work, snould tne price of tin be hisn enoush. 


The Volney wovld be mined at tne same time as the Rourh & Ready, and 
oe ore would be concentrated in the same mili. If production were con- 
templated from the Volnev the first step would be to checx Thomas! sampling. 
sfforts should then be directed townrd provins up tiie mineralization between 
the two tunnels. Trenches should te dug at the surface ond about three 
crosscuts run into the dixe from the hanzing-wall contact with the schist; 


each would be continued until the tin played out. 


The cost of the trencnes vould be about $1 »er cubic yard and of the 
crosscuts, $10 per foot. As the vezrmatite was broken and clenmned up every 
enth shovelful could be cast aside for © sample. 


The cost of taking the sample is included in the unit estimates of the 
-ost of the develormert work. Caring for and assaying a semple would cost 
stout €5. The cost per samle of concentration would be about $12.50. 


Giant Fraction 


The Giant Fraction adjoins the Giant on the north ani east. A 15~foot 
like, which is probably en offshoot from the Giant stock, outcrops along the 
cop of the ridge. (See fie. 11.) An open-cut has been run and two shallow 
shafts have been suni on the dike. Seversl specimens on the dump of the cut 
‘ontained crystals of cassiterite up to 1/2 by l inch in size. A narrow 
streak of neemutite in the cut would assay 10 or le pounds per ton in tin. 


The shafts and cuts dic not open up any snowines of ‘interest, but if the 
rice of tin were sufficient to encourace further development on the nearty 
ugh & Ready deposit it sient be justifiable to sink on the streak of tin- 
eering negmatite in tne cut on the Giant Fraction with the hope that it 
mould lead to-u body of tin-bearing material large and rich enoueh to mine. 
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Union 


The Union clair. acjoins the Giant Fraction on the north. A aixe of 
neematite outcrops at tne snuth end or tie claim. A shaft about 40 feet 
deep was sunt on tre cike in the early days of the district. Cassiterite 
crystals were found in the nesmatite on the dump; there were no indications 
of tin elsewhere on tire dike. 


The shaft is cevec, but anporently the mineral showing on whicen it ms 
started petered out. Clenning tne snaft end semnling any tin-bearine cee- 
matite in place misht be justified if the nrice or tin were unusually hiss, 
The cost of cleaning the shaft would be about $200. 


Joisy 


The settlement and vost office of Tinton cre on the Daisy clain. A 
body of pegmatite ebout 150 feet wide and 390 feet long underlies tze jos: 
office and recreation hall. 


A few crains or crystals of cessiterite were found on the dump of e 
long cut below the hall; it is estimated tnat the peematite contains w to 
1 pound of cassiterite ver ton. A 9O-foot shaft at the gas pump, a short 
Gistance from this intrusion of porohyrv, is reported to have been sunk 0: : 
small outcrop of pegmntite containin: some tin. ‘The shaft is caved, ani t: 
dump wes removed in sradineg for building cites. 


Hamburg 


The Hamburg ajoins the Giant and Gient Firection on the east. A snort 
dike in schist outcrops or is exposed by woirkinzs about the middle of tre 
claim. It strikes N. 30° E., dips 60°, and is 7 feet wide and about fee: 
long. A 2O-foot sneft has been sunk half in the dike and half in scnist. 

A few small grains of cassiterite were found in pegmatite on the dum, mi 
cassiterite was found in place. A shaft a short distance to the south is + 
porphyry. The tin snowing is insufficient to justify furtner worr. 


Bath 


The Bath claim adjoins the southeast corner of the Daisy. A dike Le: 
been opened by a series of cuts along the trail between Tinton and "Tent 
Town." The dike strikes northerly and southerly and dips 50° to the west: 
it is about 100 feet lone and 15 feet thick. A 1/4-inch crystal of cassité 
was found in the dumv of one cut; doubtless a longer search would reveal 0 
specimens containing tin. io tin was noted in place. 


The workings comnrise a cut with a 6— by 30- by l0—foot face, a cut 
with a 6~ by 20- by 5S-foot fece, and a cut S by 25 by & feet deep. 
speerfisn 


* 


The Spearfish claim is rear the southeast corner of the tin zone; iti 
about 3,000 feet southeasterly from the Tinton post office. 
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A dike about 225 feet lons and 5 to 15 feet wide that strixes N. 20° KE. 
end dips 45° to 55° to the west has been developed on the east side of Bear 
creek on the claim. 


The principal workings consist of a large onen-cut (not measured), a 
sut 60 feet lonz from which a 400-foot adit has been rum, and a 45-foot shaft. 
Ine cuts ere on the dike: the adit was started in the dike but soon cut 
through it and ras extended into the country rock. A uBfoot shaft that 
vas started in overburden 1c¢5 feet southwest from tne portal of the adit 
sonarently cut the same dike; the top of the dump is pesmatite. The cuts 
nd shaft are old work. The adit was run by the Flack Hills Tin Co. in 1934. 

d 


The adit started at a narrow lens a few feet long, which opparently 
ould be tin ore at present prices if it occurs in minable quantity. At 
nother place in the cut, now used as a powder magazine, about 5 feet of 
aterial contained scattered crystals of cassiterite. One hand specimen of 
few pounds next to the schist contained 4 or 5 percent tin. A few 
solated crystals weve noted elsewkere in the dike where it was exposed. 


According to a report by H. N. Spicer dated December 15, 1910, five 
erticel core-drill holes were drilled beginning 50 feet north of the open- 
it on Bear Creek; one was drilled to a depth of 354 feet. Swvicer did not 
ave the results of the drilling but stated that it was reported that 29 
set of vein matter was found; if corrections were made for dip, the width 
f the dike would be 22 feet. He also stated that an assay of 1.5 percent 
ite tin was reported. John Bland, who has the Spicer report, states that 
2 found cores from the diamond drilling on the ground, some of which con- 
sined tin. The country rock penetrated was schist; tne holes were in the 
wnging wall. 


A fairly wide dike outcrops for a short distence ner the south end of 
e@ claim. <A search revealed a few small crystals of cessiterite. 


The showing of tin at the portal of the adit probably is the most 
vortant on any dike aside from the Rovgh & Ready deposit. Only a few 
uare feet of the material exposed is of high enough grade to be mined at a 
rnal price for tin. Moreover, there is no assurance that this showing 
sld extend any distance beyond the face. With an unusually high price for 
2, However, development of the denosit might be justified. The first step 
ild be to sample all faces containing tin and follow the best exposure 
lerground. The cost of sampling with a 2- by 6—inch groove would be $6.50 
- semple. Drifting would cost about $12 per foot. A portable compressor 
ild be brought to the ground. Sinking a prospect shaft up to 50 feet deep 
ild cost $40 per foot and a working shaft to 100 feet, $75 per foot. 


Centaur and Iron 
The Centaur and Iron have common end lines. The Iron adjoins the Spear- 
hon the south. A cut and a caved 61-~foot adit at the west end of the 


taur are apparently on the same dike that was opened in a caved shaft on 
Van, about 300 feet easterly. A cut 50 feet long and 30 feet wide over 
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the end line of tne Iron claim is also on the same dike. ‘The dike in the 
cut is about 20 feet wide and dips 55° to the southvest. Fine specxs of 

casciterite occur in elbite in the dike, Four samples taken by A. 3, Tum | 
from the dike in the drift (24 to 61 feet in) averaged 1.6 pounds of tints | 
the ton; samnles token over a width of 15 feet on the Iron dike averzgcé 3,’ | 
pounds to the ton. ; 


Van 


The Van claim adjoins the Centaur on the west. <A shaft has beer sux 
on a dike to a dentn of ¢3 feet and a le-foot drift run from the bottor ¢ 
shown by the petent nlat. The workings are caved, and the dike does not 
outcrop. About 1 piece in 20 pieces of dike material on the dump contains 
specks of tin. 


Yosemite 


The Yosemite claim is near the south end of the tin zone; it adjoiss 
Van on the west. The Yosemite dike is 15 feet wide, strikes N, 15° %., =: 
dips 45° to the west: it is exposed for a totel of more than 100 feet. =: 
of the cassiterite in tne dike is associated with quartz near mica seas _ 
the dike also contsins albite in which are found some fine specks of cass! 
The dike outside of No. c cut was nearly barren of tin. A little tantalite 
is associated with the cassiterite. 

The workings consist of No. 1 cut with a 6- by 20- by 12-foot face — 
across the dike, No. 2 cut with a 7- by 40- by 15~foot face across the aa 
end No. 3 cut with a 10- by 10- by 10-foot face along the strike. Io. ¢ 
cut is 20 feet west of No. 1, and No. 3 is 50 feet oevond No. cd. 


A perallel lens to the north is opened by ¢ smnll cut. It is abot ° 
feet wide where exposed. 


A sample taken by A. BE. Thomas across 7 1/2 feet of the footwall of ss 
dike in No. 2 cut contained 10.1 pounds of tin per ton; a sample across - 
feet of the hanging wall contnined 2.5 pounds per ton. The averagé for - 
13.5 feet wes 5.2 pounds por ton. A sample taken recently in the s%° 
over en unknown width by Dv. A. T. Roos showed 3.6 vounds of tin per 

: =rt 

If the price of tin were sufficient a shoot large enough to mire ™ 
be developed at No. 2 cut. The first step would be to check the s#?P | 
explore the footwall section of the dike both wavs from the face of te 
If the preliminary work were encouraging, the next sten would be to 
the best showing. 


‘ ¢ 
1) Ne oe 
eeers 


e ‘+ ee 
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a] . e on] ee 
The cost of samplinz in the open-cut would te about $8.25 per 9™ 


Open-cut work by hand would cost about $1 per cubic yard and gi nk 
D- by 7-foot project shaft un to 50 feet, $40 per foot. 
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Modoc Chief 


The Modoc Chief is about 1,709 feet southeasterly from the Tinton post 
office. A dike outcrops for 150 feet along the east side line and extends 
-into the Crow Dog, the adjoining claim on the east. The dike is 2 to 4 feet 
wide and strikes northerly and southerly. A few cassiterite crystals were 
found in the outcrop. 


About 4OO feet to the west nlong the side line is e belt striking 
northerly and southerly 40 veet wide and 2bovut 130 feet long with several 
narrow dikes or lens of nermatite. The overourden contains considerable 
peematite. A 7~ vy o- DY 12-~foot shaft, a 5- by f- by 31-foot shaft, and a 
h- by 8- by 20-foot cvt were sunic on pegmatite bocies. It is estimated that 
the vegmatite in the workinss assays 2 or 5 pounds of tin per ton. | 


Aurora Fractional 


The Aurora Fractional claim is about 1,000 feet east of the Tinton post 
office. It adjoins a fraction claim on the north end line of the Modoc 
mM. s 
unief. 


A short dike 3 to 4 feet wide outcrops on the south side of Hungry Creel. 
The dike strikes north and sovth and dips 41° to the west. The pegmatite is 
estineted to contain 1 or 2 nounds of tin per ton. 


Cornelia 


The Cornelia adjoins the Aurora Fractional on the east. A 6~foot dike 
that strikes northerly end soutnerly and dips 40° to the west crosses Hungry 
rilch about the middle of the claim. The country rock is a siliceous schist. 
the pegmatite contains a relatively large proportion of feldspar. A 30-foot 
nt and incline have been sunk on tne dike on tne south side of the sulch. 
the pegmatite in sight on the dump was estimated to contain 5 pounds of tin 
ver ton. A sample taken across the vein in place in the cut asseyed 0.06 
ercent or 1.0 pounds of tin per ton. 


The same dike is disclosed in two cuts across the pulch. Its width 
anges from 11/2 to 6 fezt and at the northern exnosure is 3 feet. After a 


minute search by four men a few pieces of negmatite with one or more grains 
f cassiterite were found. 


A small nart of the dike majyy contain 5 pounds of tin per ton. 
Crest 
The Crest adjoins the Cornelia on the north. A 30-foot timbered shaft, 
cO-foot cut, and a 39-foot cut have been sunk on a l-foot dike on the 


rest near the middle of the west side. The dike strikes N. 10° W. and dips 
7° to the west, tut as far as could be seen it contained no tin. 
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Tintie and Swansea Ko. 37 & 4 


The Tintic is about ¢,009 feet northeesterly from the Tinton post 
office. A 1%0-foot cnved adit starts on the Tintic and connects with a 
caved ll0-foot shaft on the Swansea No. 3 & 4. The workinzs develop a ile: 
to ' feet wide. The peenetite on the dump is estimated to contain 4 t 4 


pounds of tin to tie ton. The dixe dips 50° to the west; the country rock i: 
hornblende schist. 


' 
I 


Tintic No. l 


The Tintic No. 1 adfjoins tne Tintic on the west. A l- to 2-foot dik 
has been opened by a cut on tne north ena of the Tintie No. 1. The dum is 
estimated to contain between 3 and 19 pounds of tin ver ton. 


Salvader 


The Salvader is about 1,500 fect northerl: from the Tinton post office 
A short dike up to 4 feet wide outcrops on the claim. It strikes N. LQ? 4, 
and dips 60° E. The countriy rock is schist. The cdike appears to pinca 0: 
on the east side of tne gulch, where it is develoved by an adit. The o> 
tite carries some coarse crvstals of cassiterite; the tin content is est-- 
mated at 5 or 6 pounds to tne ton. At the narrow end of the dike ¢ few to: 
in place contesin 2 or 72 percent tin. 


Yeddo No. 1 


The Yeddo No. 1 is nbout 500 feet east of the Tinton vost office: * 
adjoins the Salvader cn the north end the Aurors Fractional on the wes' 


A 6~ by 6~ by 10-foot cut near the center of the Yeddo No. 1 is 3 
narrow dike that in places contains 1 to € pounds of tin to the tor. a 
second dike 8 by 10 fect wide outcrops on the north end of the claim. -* 
pegmatite on the dump of a 5S by 70~ by 6-foot face cut is estimated % 


contain 2 to 3 pounds of tin per ton; no tin was noted in place. 


Yeddo 

at, 
The Yeddo adjoins the Daisy on the east and the Yeddo No. 1 on the ®” 
An intrusion of pegmatite forms a mound 75 feet wide by 300 feet Long i 
the eastern side line (see fig. 11) of the Yeddo. The surface slopes ®", 
the dip of the dike; the minimum thickness of the dike is about 15 fe 
15- or 20-foot caved shaft at the end of a cut has been sunk on the #f 
Kost of the dike as exposed is barren, but samples indicate that ene 
pounds per ton could de obtained in places. One small crystal of ©” 
was noted in the dump of a small cut on the ton outcrop. 


ypti*® 


Menchester 


Tne Manchester is one of the northern lode claims belonging to 
company. <A 4- by J= by 15-foot cut has been made on a 12-foot peghe” 
dike; the dike strikes N. 20° to 40° W. and dins 48° to the east. 
pegmatite on the dump contain crystals of cassiterite, but no tin ¥? 


in place. 
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Jersey To. l 


The Jersey No. 1 is one of the two most southerly claims belonginz to 
the Bleck Hills Tin Co.; it is ebout 7,500 feet southerly from the Tinton 
post office. It contains a body of negmatite about 25 feet wide by 75 feet 
long in porphyry. A e5- and a 10-foot shaft have been sunk in the pegmatite. 
The strike of the pegmatite is northerl; and southerly and the dip about 559. 
A search revealed a few specxs of cassiterite. 


nafayette No. 2 


The Lafayette No. 2 clrimn is at the Wyoming line on the highway from 
Tinton to Savoy, about 4,509 feet southwesterly fron the Tinton post office. 


A vegmatite dixe un 9 1 foot in width tnet contained cassiterite and 
tantalite wes opened un by some snallow cuts in 1924 on tne east side of the 
roade The lensth exnosed wes about 25 feet. The dile is in porphyry. The 
pecmatite consists mostly of feldspar with minor quantities of quartz and 
mica. The cassiterite and tantalite occur as large crystals; judging by the 
material in sight, the nezmrtite should contain 10 or 15 pounds of the two 
Minerals per ton. 


On the opnosite side of the road a second dilie, or a continuation of 
the first, has been opened in a 5- by 3- by 20-foot cut. The dike here is 3 
feet wide, dips 60° to the west, and strikes northerly and southerly; it is 
slso in porphyry. The permetite was estimated to contain 2 or 3 pounds of 
tin per ton. 


A nign enough price for tin might justify sin*xing on this dike in the 
iope that the dike would widen out and the grede increase. The cost of 
sinking a prospect shaft un to a depth of 50 feet would be about $40 per foot. 


Connors Tin Production Co. 
Boston Group 


The Cornors Tin Production Co. has 32 claims; the middle 14 clains, 
‘alled the Boston grovn, adjoin the property of the Rleck Hills Tin Co. on 
ine north. (See fiz. 11.) George Connors of Tinton and Milton Connors of 
leadwood are the principal owmers. The Boston and Commercial claims of the 
tToup were visited July 20 in company ‘ith A, I. Johnson, Earl C. Schultz, 
*. C. Lincoln, Geo. E. Flavin, and Paul T. Allsinan. 


Boston Claim. ~ As far is is known, this end the adjoining Commerical 
‘aim are at the northern end of the tin belt. 


The Boston dike is apyroximately 4 1/2 feet wide, strikes about N. 5° W., 
nd dips 35° E.; it cuts the schist formation. The dike outcrons for about 
@ feet on the surfece then discpmears at either end under overburden. It 
as been developed by a 90-foot incline shaft and two cuts; the work was done 
n 1909, The water stands 15 feet from the coller in the shaft. The pegma- 
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tite in the dump of the shart is estimated to contain about 5 pounds of tir 
to the ton. A few crystels of cassiterite were noted in place in the mts, 


4 21/2-foot dike parallel in strike but steeper in div occurs abmii | 
feet to the south. Cessiterite was noted in tio specimens of pegnatite fee: | 
this dike. 


Commercial Claim. ~ A 3-foot dike dits about 20° FW. on the Commercial 
claim; the country rock is schist. A 6- by c4-foot cut with a 9-foot face 
has been run on the dike. The dump is estimated to contain 2 to 3} pounds: 
tin per ton. Cassiterite wns noted in one spot in the face. 


Possibilities of Future Production. - The 90-foot shaft on the Bosic: 
apparently wes sunk on tne dest showing of the group. If further develc- 
ient work were contemplated, tne first step would be to unwater this shat 
and sample the dike dow both sides. If results of the sampling were e- 
courazing, drifting would be the next step. As the dike is only 4 1/2 fee 
wide and as its known length is only 109 feet, a lerge tonnage could nie 
expected. 


The shaft could ve unwatered end repaired for about $750, and 10 gro: 
samples could be taken and assayed for about $150. One hundred feet of 
drifting from the botton of the shaft would cost about $1,500. 


Bear Gulch Mining Co. 


An 8-foot tin-bearins pegmatite dike that strikes northwesterly au 
southeasterly and dips 37° W. was shown the writer by A. J. Johnston. 


Gulch Mining & Millins Co. As no corners were found on the ground the cle= 
could not be identified. As far as could be ascertained without a survey ~ 
is in the epproximate position shown as Elizebeth No. 8 on figure ll. -* 
dike is in the northeast corner of tne Tinton tin zone. The country rock} 
schist. 


A 150- to 200-foot adit has been run on tne vein; the drift connects 
with a 110-foot incline shaft sunk on the dike from above. The adit ou! 
comprises 150 to 200 tons of peematite tnat contains Moor 5 pounds of He 
per ton. The workines are caved, and most of the dike is covered with oe" 
burden. 


Possibilities of Puture Production 
I tir 


yere 
4 


The dike, as indicated by the pegmatite on the dumn, is too low® 
to warrant further work unless the price of tin soars. If further W*' 
contemplated, the first step would be to clean out and sample the adit & 
the shaft. The repair work would cost un to $2,500, dep eniing upon ber 
badly the workings are caved. 


ok 
The cost of taking 30 samples at 5-foot intervals in the edit 2° ® 
$8.25 and 22 in the sheft at about $15 would be about $575. 
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Dakota Tin & Gold Co. 


In July 1938 the Dakota Tin & Gold Co. was developing a dike on what 
vas locally known as the John White claims, which comprised about 2/7 acres 
of unpatented ground between the holdings of the Black Hills Tin Co. and the 
group belonging to Mrs. George White. The property is near the southeast 
corner of the tin zone about 2l miles from the railroad. W. O. Filmore, 
‘Spearfish, S. Dak., wos the promotor, president, and general manager of the 


. company e 


The dike is developed by 50 feet of drifting from a crosscut from a 50- 
foot shaft. The drift is also connected to the surface by a 178~foot cross- 
cut adit. A three-compartment snaft timbered with l2e- by le-inch sets was 
being sunk to intersect the vein on the 150-foot level. When the mine was 
visited (July 26, 1938) the shaft had reached a depth of 110 feet. <A crew 
of 13 men, including manesexv, cook, surface men and men cutting and sawing 
timber for the sets, were making a progress of 5 feet per week. 


The dike strikes neerly north and south and dins 45° W. As shown by 
oven-cuts the dike was 5 feet wide at the surface; where penetrated by the 
crosscut it is 8 1/2 feet wide, in the face of the left drift 3 feet, and in 
the face of the right drift 5 feet. 


The dike contains some tin. <A few scattered crystels were noted at the 
surface. Two small lenses, each about 1 by 21/2 feet, near where the vein 
is cut by the crosscut contain about 10 pounds of tin per ton. It is esti- 
nated that the vein on the 50-foot level would average % or 4 pounds of tin 
per ton. Parts of the dike contain about 50 percent feldspar in fairly 
coarse segregation. The only production of tin from the claim has been a 
smell quantity of concentrates from placer digrings on Potato Creek. 


MYSe George White Groun 


Golden Star 


The group of 14 claims belonging to Mrs. Georze White, of Tinton, is in 
sae southeast section of the tin ore zone. A l~ to 1 1/2-foot tin—bearing 
esmatite dike in schist occurs on the Golden Star claim of the group near 
‘otato Creek. This is the southwestern exnosure of tin in the Tinton area. 


A 75-foot caved adit in norphyry apparently was driven to cut the dike 
it depth, but no negmatite is evident on the dump. The tin crystals in the 
lize are small and scattered; it is estimated it contains less than 1 pound 
f tin to the ton. 


It was stated that tin-bearing dikes occur on other claims of the group, 
nut a search revealed none. The writer was accompanied over the ground br 
eorge White of Tinton; he, however, was not femiliar with tne mineral 
nowings. The claims were lert to Mrs. White by e former husband who located 
na patented the ground. 
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A. J. Johnston Groups 


A. ds Johnston alone and with others has several zrouns of claizs wie 
location on the west and north of the holdings of the Black Hills Tin Co, 
Figure 11 shows one of these, the Johnston end Stromsnes group. Most of the 
claims are held for prospective zold values. 


Johnston lives on a claim of the group at the northwest corner of tte 
Elacx Hills Tin Oo. noldings called the Anna Fraction No. ec. The clains rer: 
visited July 25, 1948, in comnany with Johnston. 


Anna No. 2 Fraction 


The Anna No. 2 Fraction is ahout 6,000 feet northwestward from the 
Tinton post office, mostly in Wyoning. The country rock is schist. A 
pegmatite dike 50 feet wide is exposed for a lenzth of about 300 feet on te 
Claim. The dike strikes northwesterly and divs W. A cut with a 6- ty lt 
by 10-foot face has been run on the dike near the southern end; another 
6 by & by 29 feet long has been nade to the north on tne dike. In the fae 
of the first cut one l-inch ecrvstal of cassiterite surrounded by quartz w: 
in place; a few specxs of csssiterite were found elsewhere in the cuts. 
tin was nected in the dike except in the cuts. Joknston states that he has 
also found tentelum in the pezmetite. 


Anne No. 1 Fraction 


The Anna No. 1 Fraction adjoins the Anna No. 2. A pegmatite dike 
this claim strikes parallel to the one on the Anna Uo. 2 Fraction; it is 
to 30 feet wide. Johnston states that he has found cassiterite and tate! 
on the claim, but none could be found during the writer's visit. 


Louis No. 2 


The Louie No. e adjoins the Anna No. 1 Fraction. A dike about 50 fee 
wide and 250 feet long occurs on the claim. Johnston states that sone 12 
was found in excavating a cut and 20-foot shaft in the dike. None is 107 ~ 
sight, either in place or on the dump. 


Scotland Group 


The Scotland comprises a group of unpatented claims along the Sta! 
line at the northern limit of figure 11. In 1935 the claims had beet 
located under different names by Johnston and others. 

An old shaft at a cabin on the State line at the common corner of %" 
16 and 21, T. 51 N., Re 50 W., Wyoming meridian, is on a 5+ or $-fo0t 
pegmatite dike. Johnston stetes that tin was found in sinking the sh : 
but none was evident in the dump. 

a 100-it" 


About 600 feet south and 400 feet west of the section corner, #”,., 
ledge of granite outcrops. Joknston states that tin has been found 3° 
granite, but a diligent search along the outcrop failed to disclose ™ 
cassiterite. 
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=rnest Johnson Placer 


In July 1975 Ernest Johnson wes placer mining elone by naand on Bear 


-” 


reex about ¢ miles by trail from Tinton. 


About 3 feet of grovnd at tue rim of old wlacer digrings was being 
orked. The top 1 foot of soil was cast aside, snd tne lower 2 feet were 
soveled into a sluice box. The bed rock ties rough. Zetween 5 and 6 cubic 
ards ras handled daily; the box was clesned un every 3 hours. 


In 21/2 months of work lie had recovered about 1 1/2 ounces of zold and 
79 pounds of tin concentrate conteining some tantalite. All.tin in the 
round is not recovered as work is continued efter the riffles are filled 
itn concentrate. 


Abovt 14.729 tons of tin ore and 121,009 pounds of tin, have been pro- 
iced from the Tintou ares. 


About 143,000 short tons of ore assaying 7.5 pounds of tin per ton, 
vbout 500 long tons of metsllic tin), has been vartly blocked out on the 
uci & Ready claim of the Elac hills Tin 00.3 an acditional 59 lorg tons 
> tin is contcined tn ore pavtl; blocked out on other claims in the district. 
Pit is ascaumed that the cre zozes on the Rovenh & Feady continues dowrard, 
iQ of the scene grade, each 1l00-foot vertical interval wovld contain 3S4Q > 
mz tons of metallic tin. If the pdlock thet corntoins 4.1 vounds per ton is 
Cludei, the total tin cortent ver 100 feet would te 1,102 tons. The 
varent averaze daily consuwtion of new tin in the United States in 19347 
s 247 long tons.oL/ 

The partly blocked ot ore on the Roush & Ready claim would run the 
C-ton mill on the grovri for avout 3 years. For wrofitable operation, 
wever, the price of tin would rave to te nigsser than in normal times. A 
ell production of tin also could be cxpected fron other claims in the area 

the price of tin were hign enourh. 


Miller, mR. B., Tin: Bureau of Nines Minerals Yeartoo!:, 1935, p. 614. 


7 7s 


Google 


BIBLIOGRAPHY 


1. BLAKE, W. P. The Discovery of Tinstone in the Black Hills, fxg, 
and Min. Jour., vol. 36, pr. 145-146, 163-164. 

C5o meee . Cassiterite, Spodumene, and Beryl in the Black Hills, Dake: 
Am, Jour. Sci., vol. 26, p. 235. 


1S: 
Ss ENGINEERING AND MINING JOURNAL. Tin in the Black Hills. Vol. %, 
Da. 258% 
1885: 


4, BLAKE, W.P. Tin. Geol. Survey, Mineral Resources of the Unite? 
States, 1883-1854, np. 532-640. 

5. ceo. Tin-Ore Veins in the Black Hills of Dako ta. Trans. dr. 
Inst. Min. Eng., vol. 13, pp. 691-596. 

6. EMMONS, S. F. Geological Sketch of the Black Hills of Dakota. 1% 

Census, vol. 13, Precious Metals, pp. 89-94 


{- BAILEY, G. 3,, AND RIOTTE, E. N. Harney Peak Tin iining, Millis: 
Manufacturing Co., New York, 77 pp. 

S$, DAY, D. T. Tin. Geol. Survey, Mineral Resources of the United 3:2: 
1685, pe 3/0. 

Q, ENGINEERING AND NINVING JOURNAL. The Tin Mines of Dakota. Vel. +2, 
pp. 325-326. 


10. CARPENTER, F. R. Dakota Tin Mines. Zng. and Min. Jour., vol. 4, 
pe 5/. 


11. BENEDICT, 7. de L. The Harney Peak Tin Prospects. Eng. and Min, oc 
vol. 46, pp. 323-324. 

12, BLAKE, W. P. Dakota Tin. Eng. and Min. Jour., vol. 45, p. 14. 

13. CARPENTER, F. R. Upon the Mineral Resources of the Black iills, 
Their Character, Occurrence, ani Extent. Dakota Sch. Mines Fre: 
Rept. (Bull. 1), Rapid City, S. Dak., pp. 107-171. 

14. DAY. D. T. Tin, Geol. Survey, Mineral Resources of the United 
States, 1887, pp. 134-136. 

15. ENGINEERING AND MINING JOURNAL. Dakota Tin Mines end Their Bnezi:: 
Vol. 46, p. 212. 

1889: 

16, BENEDICT, W. de L. Professor Vincent's Estimate of PosSible Pre-i: 
of the Harney Peak Tin Mines. Zng. and Min. Jour., vol. 48, i: 
358-359. 

17. CARPENTER, F. R. Ore Deposits of the Black Hills of Dakota. Ir: 
An, Inst, Min. Ing., vol. 17, pp. 570-598 (1 fig., 1 mop). 

18. CARPENTER, F. R., AND HEADTEN, W. P. Notes on the Influence 
Columbite upon the Tin Assay. Trans. Am. Inst. Min. Eng., W+- 
pp. 633-636. 

139. ENGINEERING AND MINING JOURNAL. The Wanine Probabilities of fisc-: 
Paying Tin Mines in Dakota. Vol. 48, p. 312. 

20. HOFMAN, H. O. The Dry AsSay of Tin Ores. Trans, Am, Inst. Min. =: 
vol. 18, pp. 3-54. 


7057 aes 


Google 


oes I.C. 7069 
1289: (Continued) 
el. PAMPHLET. The Southern Districts of the Black dills and Their 
~ Varied Resources. Omaha, 32 pp. 
1390: 
22, AMERICAN GEOLOGY. Dekota's Rich Tin Mines. Vol. 6, p. Hoe. 
23. DAY, D. T. Tin. Geol. Survey Mineral Resources cf the United States, 
1858, pp. LUL-1i53. 
o4, HEADDEN, 4. P. Notes upon the History of the Discovery and Occur- 
rence of Tin Ore in the Black Hills, South Dakota. Proc. Colorado Sci. 
| Soc., vol. 3, op. 347-350. 
1891: 


25. CORKHILL, T. E. Report of the State mine Insrector of South Dakota. 
_ Period from December 1, 1690, to Decemver 1, 1891. 
— 1892: 
26, BUREAU OF THE CENSUS. Eleventh Census of United States Mineral 
Industries. Po. 251-255. 
ef. CLAYDOOL, E. W. Tne Tin Island of the Northwest. Am. Geol., vol. 9, 
PT. 228-236, 
23, DAY, D. T. Tin. Geol. Survey, Mineral Resources of the United States, 
1829-90, p. 120. 
29. ENGIYEHRING AND MINING JOURNAL. The Tin Ore Concentrating Plant at 
Harney Peak, S. Dak. Vol. 54, pp. 102-104 (5 figs.). 
30. THOMAS, JOSIAH. Harney Peak Tin Mines. Eng. and Min. Jour., vol. 54, 
p. 512-514, 536. 
31. ULKG, T. A New Tin Mineral in the Rlack Hills. Trans. Am. Inst. Min. 
Eng., vol. 21, pu. 2uo-e241. 
32. -----. A Contribution to the Geology of the Dakota Tin Mines. Eng. 
and Min. Jour., vol. 5%, p. 547. 
13953 
33. eae We. de L, Tin, Mineral Industry for 1892. Vol. 1, pp. 453- 
DD 
34, DAY, D. T. Tin. Geol. Survey Mineral Resources of the United States, 
1891, p. lo4. 
35. 0 eee . Tin. Geol. Survey, Mineral Resources of the United States, 
1892, p. 2, 256. 
30. HEADDEN, ¥.P. Stannite and Some of the Alteration Products from 
the Black Hills, South Dakota. Am. Jour. Sci., vol. 14, pp. 105- 


110. 
1894: 
37. ENGINEERING AND MINING JOURNAL. The Harney Peak Tin Mining Co. Vo. 57, 
p.- 6oh. 
365 sewest » The Harrey Peok Tin Mining Co. Vol. 58, vo. 5. 


39. MORSE, A. J. The Harney Peak Tin Mines. Eng. and Min. Jour., vol. 5& 
ioe 463 (3 fies.). 
4g, ROTHWELL, R. P. Tin. Mineral Industry for 1893. Vol. 2, p. O07. 


41. ROLKER, C. i. The Production of Tin in Various Parts of the World. 
Geol. Svrvey, 15th Ann. Rept., part 3, pp. 458-538. 
4o, ROTHWELL, R. P. Tin. Mineral Industry for 1894. Vol. 3, p. 52l. 


[057 - 73- 


Google 


I.C. 7069 


1896 to 1901: 
ie ROTHWELL, R. P. Tin. Mineral Industry for 1895. Vol. 4, vp. 549, 
Yl, neem, Tin. Mineral Industry for 1896. Vol. 5, pe. 523. 
U5, w-----, Tin, Mineral Industry for 1897, Vol. 6, p. 637. 
46. ROTHWELL, R. P. Tin. Mineral Industry for 1898. Vol. 7, p. 7¢7. 
47. ROTHWELL, R. P. Tin. Mineral Industry for 1899. Vol. 8, p. 518 
4S, ROTHWELL, R. P, Tin. Mineral Industry for 1900. Vol. 9, 5. 6 


5. GREGORY, T. 13th Annual Renort of State Mine Inspector of South 
Dekota. FP. 22. . 

FO. O'HARHA, C. C. Mineral Wealth of the Black Hills, South Dakoie. 
South Dakota Sch. Mines Bull. 6; South Dakota Geol. Survey Pil. 


3 pp. 1-8. 

51. STRUTEERS, JOSSPH. Tin. “ineral Industry for 1901. Vol. 10, 7.7% 
1903: 

Be. STRUTEERS, JOSEPH. Tin. Minernl Industry for 1902. Vol. ll, p. * 
1904: 


53. IRVING, J. 9. Economic Resources of the Northern Black Hills. 
Geol. Survey Prof. Paper 26, pp. 163-169. 

54. NEWLAND, D.4H. Tin. Mineral Industry for 1903. Vol. 12, rp. 32- 
539. 

55. STRUTHERS, JOSEPH, AND FRATT, J.E. Tin Geol. Survey Mineral fe- 
sources of the United States, 1903, pp. 335-336. 


56. DARTON, N. E. Sundance Folio. Geol. Survey Atlas, No. 127. 

57. ENGINEERING AND MINING JOURNAL. Tin in Dakota. Vol. 79, p. 44. 

58. FAWNS, SYDNEY. Tin Deposits of the World. London, 2u0 pp. (56%: 
and pls.). 

59. HESS, F. L., AND GRATON, L. C. Occurrence and Distribution of ** 
Geol. Survey Eull. 26, rp. 161-187. 

60. PRATT, J.H.Tin. Geol. Survey Mineral Resources of the United Stats: 
1904, p. 377. 


61. CARPENTER, FRANKUIN R. Tin in the Black Hills, South Dakota. “is. 
World, vol. 25, p. 600-601 (1 fig.). 
62, ENGINEERING AND MINING JOURNAL. Tin Mining in the United States. 
Vol. 31, poe 47475. 
63. HESS, F. L. Tin. Geol. Survey Mineral Resources of the United St 
1905, pe 445. 
64, TREWEEK, N., SR. 17th Annuel Report of State Mine Inspector cf 
South Dakota. FP. 5. 
1907: 
65. HESS, F. L. Tin. Geol. Survey Mineral Resources of the United 
States, 1906, v. 5443. 
1908: 
66. H=SS, F.L. Tin. Geol. Survey Minernl Resources of the United 
States, 1907, part l, gr. 725. 


7057 Se 


Google 


1916: 


1057 


I.C. 7069 


ENGINERRING AND MINING JOURNAL. Vol. 

58, pa. 62h. 

Tin Mining in South Dakota. Vol. £3, p. 82%. 

HESS, F. L. Tin. Geol. Survey Mineral Resources of the United States, 
1906, rartl, pp. 7fe. 

----—-. Tin, Tunezsten, and Tantelum Deposits of South Dakota. 
Survey Bull. %éC, rp. 131-153. 

SIMMONS, JES Tin in the Black Hills of South Dakota. 
vol. 31, pp. 961-963 (3 figs.). 


Tin Mining in South Dakota. 


Min. World, 


ENGINEERING AMD MINING JOURNAL. 
VOls JOR We 3158 

HESS, F. L. Tin. Geol. Survey Mineral Resources of the United States, 
1909, part 1, p. 528, 


Tin Mining in the Black Hills. 


DAUGIERTY, R. L. Annual Report of State Mine Inspector of South 
Dazota. Fiscal year ending Nov. 1, 1911. 

HESS, F. L. Tin. Geol. Survey, Mineral Resources of the United 
States, 1910, rart 1, p. 755. 


ALDER, A. Tin: Occurrences in the 2lack Fills and Methods of 
Analysis. Pahasma Quart., vol. 1, No. yy LD. Cee]. 


HESS, F.L. Tin. Geol. Survey. Mineral Resources of the United 
States, 1911, rart 1, p. 957-268, 

HESS, F. L., AND HaSS, EVA. Bibliography of the Geology and | 
Mineralogy of Tin. Smithsonian Misc. Coll., vol. 53, No. 2, n. HOS. 

SINGEWALD, J. Y. Some Genetic Relations of Tin Denosits.. Econ, 
Geol., vol. 7, Po. 263-279. 


DUNCAN, G. S. Contribution to the Study cf the Pre-Cambrian Rocks 
of the narney Fexk District of South Dakota. Trans. Am. Inst. 
Min, Eng., vol. 43, mp. 207-218. 

BLLERMAN, O. Rercrt of State Mine Inspectcr of South Dakota. 
Fiscal year 1913, po. 7, &, 12. 

PARSER, E,W. Mineral products of the United States. Geol. Survey 
whineral Hesources of the United States, 1912, part 1, p. 91. 


ELLeRMAN, O. Annual Report of State Mine Insrector of South Dakota. 
Fiscal year 1914, rn. 14-15. 

HESS, F. Lb. Tin. Geol. Survey Minerol Resources of the United otates, 
1913, part 1, r. 347. 

SfIe0nS, T., An Attemmt at Tin Concentration, 
May 8, 1915, on. 4, 1l. 

ZEIGLER, V. kinerals of the Black Hills. South Dakota Sch. Mines 
ag 10, February 1914, pr. 101-108; also map and claim list, 
De Jo. 


LERMAN, O, Annual Report of State Mine Insrector of South Dekota. 
Year ending Dec. 31, 1915, pp. 4, 1l. 


Eng. and Min, Jour., 


sh [e 


Google 


I.C. 7069 


1916: (Continued) 
$8. HESS, F.L. Tin. Geol. Survey. Mineral Resources of the Unite 
States, 1914, part 1, r. 931. 
69. MINING AND SCIENTIFIC PR&SS. Tin Development in South Dakota, 
Vol. 113, p. 475. 


90. BLAND, J. Tin andi Tungsten in Soutn Dakota. Min. and Sci. Press, 
Mar. 31, 1917, op. 44r-U4h., 

91. ELLERMAN, O. Annusl Feport. of State Mine Inspector of South Dexc:: 
Year ending Dec. 31, 1916, p. 9. 

92. HESS, F. L. Tin. Geol. Survey Mineral Resources of the United 
States, 1915, part 1, pv. &13. | 

93. O'HRARRA, C. C. A Bibliography of the Geology and Mining Interes:: 
of the Black Hills Region. South: Dakota Sch. Mines Bull. ll. 


94, ELLERMAN, O. Annual Revort of State Mine Inspector of South Dat 
Year ending Dec. 31, 1917, p. 14. | 
95. HORNER, T. T., AND VARLSY, THOMAS. Unpublished report. Buren = 
Mines files. 
96, MINING AND SCIENTIFIC PRESS. Tin and Tungsten in South Dakota. 
Vol. 117, Oct. 12, 1918, p. 498. 
1919: 7 
97. ELLERMAN, O. 28th Annual Report of State Mine Inspector of Sut 
 Dakota.Dakota. Year ending Dec. 31, 1918, pp. 7, 11, 13. 
1920: | 
98. ELLERMAN, 0. 30th Annual Report of State Mine Inspector of Sox 
Dakota. January 1919 to July 1, 1920, pp. 11, 13, 26. 
19el: 
99. ELLERMAN, O. 31st annual Report of State Mine Inspector of Scut 
Dakota. Year ending June 30, 1921. 
100. KNOPF, A. Tin. Geol. Survey Mineral Resources of the United &t2:: 
1917, part 1, pp. 63-72. | 
101. -----. Tin, Geol. Survey Mineral Resources of the United States, 
| 1918, part 1, po. 24-25. 
192e: 
102. ELLERMAN, O. 3ed Annual Report of State Mine Inspector of South 
Dekota. Year ending June 30, 1922, p. 7. 
103. JQENSON, B. L. Tin. Geol. Survey Mineral Resources of the Unite 
States, 1920, part 1, pp. A, 505-506. , % | 
104. LEDOUX, A. R. Discussion. Min. Met. Soc. America, Bull. 15, 4. ° 
a LOW, A. H. Technical Methods of Ore Analysis. Pp. 20-221. 
1924; 
106, ALEXANDER, H. H., AND STACK, J. R. The Reduction and Refining ¢: 
Tin in the United States. Trans. Am. Inst. Min. and Met. mé., 
vol. 70, pp. Yous, | 
107. DARTON, N.H., AND PAIGE, SYDNEY. Central Black Hills Felio. 
Survey Atlas, No. 129, pp. 20-30. 
108. ELLERMAN, 0. 33d Annual Report of State Mine Inspector of South 
Dakota. Period July 1, 1922, to Dec. 31, 1923, p. 13. 


1057 - 76 - 


Go gle 


1924: 
109. 


110. . 


lil.. 


lic. 


113. 


114, | 


1927: 
115. 


116. 
117. 
118. 
119. 
1928: 
120. 
lel. 
1929: 
lee. 
123. 


1930: 
124. 


1931: 
125. 


oes 
126. 


le/. 


1933: 
128. 


129. 


(O57 


I.C. 7069" 


ENGINEERING AND. MINING JOURNAL PRESS. North American Tin Mines. 


Vol. 20, pp. 994-995. 
GREENE, G, U. Sources of Error in AsSaying Tin Ores by the Pearce: 
Low Method. Eng. and Min. Jour., vol. 122, No. 15, pp. 616-618. 
HESS, F. L. The Natural History of the Pegmatites Ing. and Min. 
Jour., vol. 120, pp. 289-298. | | 
JOHNSON, B. L. Tin. Geol. Survey Mineral Resources of the United 
States, 1921, part l, p. 7l. . | 
~----, Tin. Geol. Survey Mineral Resources 
1922, part 2, p. 169. 
LEDERER, S. Tin in the Black Hills. Eng. and Min, Stites: vol. 117, 


pe 295. 


ELLERMAN, 0. 30th Annual Report of State Mine Inspector of South 
Dakota. Year ending Dec. 31, 1926. 

JOHNSON, B. L. Tin. Bureau of Mines Mineral Resources of the 
United States, 1923, part 1, pnp. 101. 

----—, Tin, Buresu of Mines Mineral Resources of the United States, 
1924, part 1, rn. 31. 

LINCOLN, F.C. Pegmatite Mining in the Black Hills. ing. and Min. 
Jour., pp. 1003-1006. 

The Etta Mine. Ing. and Min. Jour., vol. 124, 


of the United States, 


ete pp. 213-214, 

Tin. Bureau of Mines Mineral Resources of the 
United States, 1925, part 1, p. 68. 

LOO, W. W., AND KERN, ©. F. Reduction of Roasted Cassiterite 
Concentrates. Trans. Am. Inst. Min. and Met. Eng., vol. 76, pp. 
4YG4-526, 


FURNESS, J. We 


CONNOLLY, J. P., AND O'HARRA, C. C. The Mineral Wealth of the 
Black Hills. South Dakota Sch. Mines Bull. 16, pp. 199-209. 

HESS, F. L. Rare Metals. Bureau of Mines Mineral Resources of the 
United States, 1926, part l, p. 262. 


FURNESS, J. W. Tin Bureau of Mines Mineral Resources of the United 
States, 1927, part 1, p. 126. 


MERRILL, CHARLES VHITE. Tin Bureau of Mines Mineral Resources of 
the United States, 1928, part 1, p. 324, 
McGraw-Hill Book Co., New York, pp. 3/7- 


GAUDIN, A. M. Flotation. 


319. 
MERRILL, CHARLES WHITH Tin. Bureau of Mines Mineral Resources of 


the United States, 1929, part l, p. 33/7. 


MERRILL, CE ARLES WHITE. Tin Bureau of Mines Mineral Resources of 
the United States, 1930, part 1, p. 355. 


MINING AND METALLURGY. The Great Tin State. Vol. 14, p. 431. 


eae 


Google 


1 <C% 7069 


1934: 
130. MERRILL, CHARLES VHITE, Tin Bureau of Mines Mineral Resources of 
the United States, 19431, part 1, pp. 351. 


141, +--+ . Tin, Bureau of Mines Minerals Yearbook, 1932-33, p. 28l, 
132, ----=. Tin, Buresu of Mines, Minerals Yearbook, 1934, po. #4, ¥-, 
1935: | 


133, McBRIDE, R. S. The Tin Protlem of the United States. Eng. ani ws. 
Jour., vol. 136, pr. 170-173. 


134, BURTAU OF MINES, Mineral Trade Notes. vol. 2, p. 19. 


135, CUMMINGS, J. B., AND LINCOLN, F.C. Tin Derosits in South Dskta, 


136, JOHNSON, ARTHUR I. Tantalum fron the Black Hills. Eng, end Mir 
Jour., vol. 1239, nr. 39-42. - 


{O57 = 1s 


Google 


